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(54) Qulnoline-4-carbonylguaniciine derivates, process for producing the same and 
pharmaceutical preparations containing the compounds 

(57) The present invention relates to quinoilne-4-carbonylguanidine derivative represented by formula (1) 




(1) 



and pharnfiaceuticaily acceptable salt thereof, a process for producing the same, and a Na^/H'*' exchanger inhibitor con- 
taining the compound as an active ingredierrt The compounds of the present invention are useful as an agent for treat- 
ing or preventing varkujs diseases by hyperfunction of the Na'^'/KT exchanger and as a diagnostic agent for these 
diseases. 
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Description 

The present invention relates to novel quinoline-4-caiix)ny1guanidlne derivatives or pharmaceuticaily acceptable 
salts thereof. More specifically, the present invention relates to an agent which contains the above-mentioned com- 
pourxis and which is particularly useful as an inhibitor of an Na+ZH'" exchanger (hereinafter referred to as "NHET for 
treating or preventing e.g. hypertension, anrhythmia. myocardial infarction, angina pectoris, arteriosclerosis, diabetic 
complication, fbrosis of lung, liver or kidney, cell growth of vascular smooth muscle, cardiac muscle or prostate, and 
cancers, a protective solution of internal organs cut from the body for transplantation or internal organs transplanted, 
and a diagnostic agent. 

It has been known that when the pH In cells changes, activity of enzymes or ion channels in cells changes, which 
greatly influences physiological functions of cells. Accordingly, a mechanism of regulating intracellular pH has been long 
studied, and the presence of various ion exchangers that corrtribute to maintenance of homeostasis of intracellular pH 
in cells has been clarified. NHE is one of these systems, and a variety of physiological functions such as regulation of 
the pH in cells, cell volume and cell growth have become known. In recent years, it has become dear through experi- 
ments tliat hormone, growth factors and irrtracellular acidosis activate NHE and result in a cytoplasmic alkalinization 
[Cir. Res., SL 773 - 788 (1985)]. These NHE activators attract attention as factors that cause various diseases, and 
studies for clarifying the relationship between enhanced NHE activity and these diseases are now assiduously being 
conducted. With respect to study reports concerning NHE, there are general reports, such as Cir. Res,, 57. 773 - 788 
(1985) and Hypertension, £1, 607 - 617 (1993). 

Recently, it has been reported that NHE is activated in myocardial ischemia and reperfusion [Cir. Res., 66, 1156 - 
1159 (1990)], and that inhibition of NHE is effective for preventing disorders caused by myocardial ischemia and the 
consequential arrhythmia [Cir. Res-.TS, 269 - 275, (1993)]. Accordingly, the NHE inhibitor is useful for preventing or 
treating angina pectoris and myocardial infarction, ischemic arrhythmia, reperfusion an-hytfimia, organ disorders follow- 
ing ischemia and reperfusion, cerebral ischemic disorders, cerebral apoplexy and ischemic diseases of limbs and 
peripheral organs. Further, it is useful as an agent for myocardial protection and organ protection under anoxic condition 
and reperfusion state in surgical operation or transplantation of internal organs, or as an ingredient of a protective solu- 
tion for treating or preventing disorders of internal organs cut from the body for transplantation or internal organs trans- 
planted. 

The relationship between NHE activity and hypertension has attracted attention so far. Recently, hyperf unction of 
NHE has been obsen/ed in cells such as platelets, erythrocytes and leukocytes of patients suffering from essential 
hypertension [Hypertension. 21 607 - 617 (1993)], and the relationship between NHE and hypertension has been clar- 
ified. 

Further, it has been reported tiiat in many cells. NHE participates in cell growtii ttirough inclusion of Na"^ into cells 
and intracellular alkalinization , and that amiloride having NHE inhibitory activity suppresses cardiac hypertrophy [Cir- 
culation. 86 (Suppl. I) 1-177 (1992)]. That is, it is suggested that the NHE inhibitor is useful as an agent for preventing 
or treating diseases caused by excessive cell growth witii an enhanced NHE activity, such as arteriosclerosis, vascular 
restenosis after percutaneous transluminal coronary angioplasty (PTCA) associated with a proliferation of vascular 
smootii musde cells, rheumatoid artiiritis witfi a proliferation of synovial cells, renal glomerulosclerosis witii a prolifera- 
tion of mesar^gial cells, pulmonary, hepatic and renal fibrosis with a proliferation of fiblobrasts, diabetic complication 
caused by vascularization, carcllac hypertrophy or prostatic hypertrophy, and cancers [Cir Res., SL 773 - 788 (1985). 
Proc. Nati. Acad. Sci. USA.. 86, 4525 - 4529 (1989), and Cir. Res.. 73, 269 - 275 (1993)]. 

Still further, the relationship between activation of NHE and inflammation has been reported [Am. J. Physiol.. 267. 
C1623 - C1632 (1994)], and the NHE inhibitor is useful as an agent for treating or preventing diseases caused by infil- 
tration of leukocytes assodated with enhanced NHE activity, such as inflammation. 

As slated above, it has been known that NHE activity is enhanced in various states of NHE. The NHE activity can 
easily be measured by using a sti*ong NHE inhibitor to easily obtainable cells such as platelets, erythrocytes and leuko- 
cytes. That is, the NHE inhibitor is also useful as a diagnostic agent for hypertension, diseases caused by cell growtti 
or diabetes. 

Amiloride derivatives containing a guanidinocartxjnyl group have been used in animal tests as an NHE inhibitor so 
far. It has been reported tiiat tfiese compounds suppress simdtaneously Na* (sodium ion) channels and an Na*/Ca* 
(sodium ion/caldum Ion) exchanger in concentrations in which tiiey suppress NHE, and with respect to the NHE inhib- 
itory activity, IC50 (50 % inhibitory concenfration) is approximately 100 which is not satisfactory [J. Membrane, Biol., 
m 1-21 (1988)]. 

The above-mentioned amiloride derivatives and benzoylguanidine derivatives [JP A 3-106858 (Family: EP416499); 
hereinafter "JP A" means Publication of Japanese Patent Application] which are monocydic compounds have been 
known as an NHE inhibitor. On the other hand, isoquinoline derivatives [JP A 6-211799 (Family: EP590455)], indole 
derivatives [JP A 7-10839 (Family: EP622356)] and quindine derivatives (EP682017) have been known as corrpounds 
having a fused ring. The quinoline derivatives descrtoed in EP682017 are compounds containing a guanidinocarbonyl 
group in the 3-posrtion. With respect to the NHE inhibitory activity, IC50 is several micronrwles. and It is not satisfactory. 
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It is an object of the present invlTW^n to provide compounds which have strong NHEI^ory activity and which 
are useful as an agent for preventing or treating various diseases caused by hyperlunction of NHE and as a diagnostic 

agent- . 
This object could be achieved on the basis of the finding that quinoline-4-caft>onylguanidine derivatives having a 

phenyl group in the 2-position have strong NHE inhibitory activity. 
That is. the present invention relates to: 

[1] Aquinoline-4-carbonylguanidine derivative represented by formula (1) 



10 



IS 



20 




(1) 
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30 



35 



40 



wherein . 

R\ r2. r3 and R'^ are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, a halogen atom, a nitro group, an amino group, a hydroxyl group, an alkyioxy group hav- 
ing from 1 to 6 carbon atoms, an alkyioxy group having from 1 to 6 carbon atoms and containing a terminal alkyioxy 
group having from 1 to 6 carbon atoms, an alkylsulfonytamino group having from 1 to 6 carbon atoms, or an 
alkanoyiamino group having from 2 to 6 carbon atoms, 

X\ X^. X^. and X^ are the same or different and each represents a hydrogen atom, an alkyl group having 
from 1 to 6 carbon atoms, a halogen atom, a nitro group, an amino group, a hydroxyl group, a trifluoromethyl group, 
an alkyioxy group having from 1 to 6 carbon atoms, an alkyioxy groip having from 1 to 6 carbon atoms and con- 
taining a terminal alkyioxy group having from 1 to 6 carbon atoms, or a trifluoromethoxy group, and 

Y represents a hydrogen atom, or an alkyl group having from 1 to 6 carbon atoms, 
or a phamiaceutically acceptable salt thereof. . 
2] The quinoline-4-cart)onytguanidine derivative or the pharmaceutical ly acceptable salt thereof as mentioned in 
1]. wherein one or two of R\ R^, and R^ represent an alkyioxy group having from 1 to 6 carbon atoms. 
:31 The quinoline^-carbonylguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in 

1], wherein X^ represents a methyl group. . 
4] The qunoline-4-carbonyiguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in 

2], wherein X^ represents a methyl group. 

:51 A process for producing the qulnoline-4-carbonylguanidine derivative of [l]. [2], [3] or [4]. which compnses react- 
ing a quinoline-4-cart)oxyllc add derivative represented ksy formula (2) 



45 



so 




(2) 



55 



wherein 

L represents a hydroxyl group, or a leaving group that can easily be substituted by means of a nudeophilic 
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reagent, ana 

H\ r2. R^, R'^, X\ X^. X^. X^ and Y are as defined in fornnula (1) 
with guanidine. 

[6] A pharmaceutical composition containing as an active ingredient the .qulnoline-4-carbonylguanidine derivative 
or the pharmaceutically acceptable salt thereof as mentioned in [1], (2], [3] or [4]. 

[7] A Na'^/H+ exchanger inhibitor containing as an active ingredient the quinoline-4-caft)onylguanidine derivative or 
the pharmaceutically acceptable salt thereof as mentioned in [1 ], [2], [3] or [4]. 

[8] An agent for treating or preventing hypertension, the agent containing as an active ingredient the quinoline-4- 
carbonylguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in [1], [2], [3] or [4]. 
[9] An agent for treating or preventing an-hythmia. the agent containing as an active ingredient the quinoiine-4-car- 
bonylguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in [1], [2]. [3] or [4]. 
[10] An agent for treating or preventing angina pectoris, repertusion arrhythmia and myocardial infarction caused 
by ischemia, ischemic an-hythmia, organ disorders caused by ischemia and reperfusion. cerebral ischemic disor- 
ders, cerebral apoplexy and ischemic diseases of limbs and peripheral organs, the agent containing as an active 
ingredient the quinoline-4-carbonylguanldine derivative or the pharmaceutically acceptable salt thereof as men- 
tioned in [1], [2], [3] or [4]. 

[11] An agent for treating or preventing diseases caused by cell proliferation or hypertrophy, the agent containing 
as an active ingredientthequinoline-4-carbonylguanidine derivative or the pharmaceutically acceptable salt thereof 
as mentioned in [1], [2], [3] or [4]. 

[12] An agent for treating or preventing organ disorders caused by ischemia in surgical operation or transplantation 
of internal organs, the agent containing as an active ingredient tiie quinoline-4-cari3onylguanidine derivative or the 
pharmaceutically acceptable salt thereof as mentioned in [1], [2], [3] or [4]. 

[13] An agent for treating or preventing diseases caused by infiltration of leukocytes, the agent containing as an 
active ingredient the quinoline-4-cart>onylguanidine derivative or the pharmaceutically acceptable salt thereof as 
mentioned in [1], [2], [3] or [4]. 

[14] A protective solution of internal organs cut from the body for transplantation or internal organs transplanted, 
the protective solution containing as an active ingredient the quinoline-4-carbonylguanidine derivative or the phar- 
maceutically acceptable salt tiiereof as mentioned in [1], [2]. [3] or [4]. 

[15] An agent for diagnosis of hypertension, diseases caused by cell growth and diabetes through inhibition of a 
Na*/H^ exchanger, said agent containing as an active ingredient the quinoline-4-carbonylguanidinederivative or the 
pharmaceutically acceptable salt thereof as mentioned in [1]. [2], [3] or [4]. 

The present invention will be described in detail below, 

R\ R^. R^ and R^ in formula (1) are explained hereinafter. The alkyi group having from 1 to 6 carbon atoms, as 
represented by R\ R^, R^ and R"^. is a linear, branched or cyclic alkyI group having from 1 to 6 cartoon atoms. Examples 
of the aikyi group include methyl, ethyl, n-propyl. n-butyl. n-pentyl. n-hexyl. isopropyl. 2-methylpropyl. 1-melhylpropyl, 
tert-butyl. 2-methylbutyl. 1 -methylbutyl, 1.2-dimethylpropy1, 1,1-dimethylpropyl, 2.2-dimethylpropyl. 4-methylpentyl. 3- 
methylpentyl. 2-methylpentyl. 1-methylpentyl, 1.2.2-trimethylpropyl. 1,1-dimethylbutyl. 1.1,2-trimethytpropyl, 2.2- 
dimethylbutyl, 1 .3-dimethylbutyl. 2.3-dimethyIbutyl. cyciopropyl. cydobutyl. cydopentyl and cyclohexyl groups. 

Examples of the halogen atom include iodine, bromine, chlorine and fluorine atoms. 

The alkyloxy group having from 1 to 6 caitoon atoms is a linear, branched or cyclic alkyloxy group having from 1 to 
6 carbon atoms. Examples of the alkyloxy group include methoxy, ethoxy, n-propyloxy, n-butyloxy, n-pentyloxy, n-hexy- 
loxy, isopropyloxy, 2-methylpropyioxy, 1 -methyipropyloxy. tert-butyloxy. 2-methylbutyloxy. 1-methylbutyloxy, 1.2-dimeth- 
ylpropyloxy, 1.1 -dimethylpropyloxy. 2.2-dimethylpropyloxy. 4-methylpentyloxy, 3-methylpentyloxy. 2-nnethylpenlyloxy. 1- 
methytpentylcxy. 1 .2.2-trimethylpropylQxy. 1.1-dimethylbutylQxy. 1.1.2-trimethylproFylaxy. 2,2-dimelhylbutyloxy. 1.3- 
dimethylbutyloxy. 2.3-dimethylbutyloxy, cyclopropyloxy, cydobutyloxy. cydopentyloxy and cydohexyloxy groups. 

The alkyloxy group having from 1 to 6 carbon atoms and containing a terminal alkyloxy group having from 1 to 6 
cartx)n atoms indude methoxymethyloxy. ethoxymethyloxy. n-propyloxyethyloxy isopropyloxypropyloxy. cyclopropyloxy- 
butyloxy. n-fautyloxypentyloxy, tert-butyloxyhexyloxy, 2-methylpropyloxymethyloxy, 1-methyloxyethyloxy. niDentyloxypro- 
pyloxy cydopentyfoxymethytoxy, n-hexyic»(ybutyloxy and cydohexyloxypentyloxy groups. 

Examples of the alkylsulfonylamino group having from 1 to 6 caibon atoms include methanesulfbnylannino. 
ethanesuHonylamino. n-propanesuHbnylamino. n-butanesulfonylamino, n-pentanesu!fbnylamino, n-hexanesulfo- 
nylamino, isopropanesulfonylamino, 2-methylpropanesulfonyiamino, l-methylpropanesuHbnylamlna tert-butanesulfo- 
nylamino, 3-methylbutanesulfonylamino, 2-m*ylbutanesulfonylamino. 1-methylbutanesuHbnylamino. 1,2- 
dimethytpropanesuKonyiamino. 1,1-dimethylpropanesuMonylamlno. 2.2-dlmethylpropanesu»onylamlno. 4-methylpen- 
tanesuHonylamino. 3-methylpentanesulfonylamino. 2-methylpentanesuH6nylamino, 1-methylpentanesulfonytamino. 
1 .2.2-trimethylpropanesulfonyiamina 1 . 1 -dimethyl butanesulfdnylamino, 1 . 1 ,2-trimethylpropane6ulf6nylamino. 2,2- 
dimethylbutanesulfonylamino. 1.3-dimethylbutane8ulfonylamino. 2,3-dimethylbutanesulfonylamino. cydopropanesulfo- 
nytamino, cydobutanesulfonylamino, cydopentanesuHbnylamino and cydohexanesulfonylamino groups. 
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Examples o1 the alkanojrlamino having from 2 to 6 cartxjn atoms indude acetylai^K propionylamino butyr- 
ylamino. valeryiamino. hexanoytamino. isobutylylamino. isovalerylamina pivaloylamino and cyclopentytcarbonylamino 
groups. 

One or two of R\ R^. and R^ are preferably an alkyloxy group having from 1 to 6 carbon atoms. 

X2 X* and X^ in formula (1) are explained hereinafter. The alkyi group having from 1 to 6 caitoon atoms, as 
represented by X^ X^ X^ X* and X®, is a linear, branched or cydic alkyi group having from 1 to 6 carbon atoms. Exam- 
ples of the alkyi gfi)up indude methyl, ethyl, n-propyl. n-butyl. n-pentyl. n-hexyl. isopropyl. 2-methylpropyl. 1 -methylpro- 
pyl tert-butyl. a-methylbutyl. l-methylbutyl. 1 .2-dlmethylpropyl. I.KIimethylpropyl. 2.2HdimethylpropyI. 4-rnethylpentyl. 
3-methylpentyl. 2-methylpenty1. l-methylpentyl, 1.2.2-trimethylpropyl. 1.1-dimethylbutyl. 1.1.2-tnmethylpropyl, 2.2- 
dimelhylbutyl. 1.3-dimethyibutyi. 2.3<iimethylbulyl. cyciopropyl, cydobutyl. cyclopentyl and cyclohexyl groups. 

Examples of the halogen atom include iodine, bromine, chlorine and fluorine atoms. 

The alkyloxy groip having from 1 to 6 carbon atoms is a linear, branched or cyclic alkyloxy group having from 1 to 
6 caitjon atoms Examples of the alkytoxy group include methoxy. ethoxy. n-propyloxy. n-butyloxy. n-pentyloxy. n-hexy- 
loxy isopropyloxy. 2-methylpropy1oxy. l-methylpropyloxy, tert-butyloxy, 2-methylbutyloxy. Vmethylbutyloxy. 1.2<i.meth. 
yipropyioxy 1 iKiimethylpropyloxy, 2.2^imethylpropyloxy. 4-methytpentyioxy. S-methyipentyloxy. 2-methylpentytoxy. 1- 
methylpentyioxy. 1 .2.2-trimethylpropyloxy. 1.1-dimethylbutyloxy. 1,1,2-trimethylpropylQxy. 2.2<limethylbuty1oxy. 1.3- 
dlmethylbutyloxy. 2.3-dimethylbutytoxy. cydopropyloy. cydobutyloxy. cydopentyloxy and cyclohexyloxy groups. 

The alkyloxy group having from 1 to 6 carbon atoms and containing a terminal alkyloxy group having from 1 to 6 
carbon atoms Indude methoxymethyloxy. ethoxymethyloxy, n-propyloxyethyloxy. isopropyloxypropyloxy. cyciopropy- 
loxybutyloxy. n-butyloxypentyloxy. tert-butyloxyhexyloxy. 2-methylpropyloxymethyloxy. 1 -methyloxyethyloxy. n-penty- 
loxypropyloxy, cydopentyicocymethyloxy n-hexyloxybutyloxy and cyclohexyloxypentyloxy groups. 

X^ is preferably a methyl group. ..... ^ - 

In formula (1). the alkyi group having from 1 to 6 carbon atoms is a linear, branched or cydic alkyi group having 
from 1 to 6 carbon atoms. Examples of the alkyi group include methyl, ethyl, n-propyl, n-butyl. n-pentyl. n-hexyl. isopro- 
pyl 2-methylpropyt. 1-methylpropyl. tert-butyl. 2.methylbutyt, 1-methyibutyl. 1,2-dimethylpropyI. l.1-dimethylpropyl. 2.2- 
dimethylpropyl. 4-methylpentyl. 3-methylpentyl. 2-methylpentyl. 1 -methylpentyl. 1,2,2-trimethytpropyl. l.lKiimethyl- 
butyl. 1.1.2-trimethylpropyl. 2.2-dimethylbutyl. 1 ,3<Jimethylbutyl. 2,3Kiimethylbutyl. cyciopropyl. cydobutyl. cydopentyl 

and cyclohexyl groups. , . ^ ^ 

When R\ R^. R^. R^, X\ X^. X^, X^ X^ or Y contains an asymmetric carbon atom in fonnula (1). the compounds 

of formula (1 ) in the present invention indude optically active compounds. 

The compounds of formula (1) can be formed into pharmaceutically acceptable salts as required. Examples of the 
salts Include salts with Inorganic acids such as hydrochloric add. hydrobromic acid, phosphoric acid and sulfunc acid 
or organic acids such as formic acid, acetic acid, fumaric add. dtric add. maleic add. oxalic acid, malic acid, tartaric 
ackJ, methanesuHbnic add. benzenesuHbnic acid and p-toluenesulfonic acid. 

A process for producing the compounds of the present Invention will be described in detail below. 

The conpounds off the present invention can be produced by mixing quinoline-4Kart)Oxylic acid derivatives repre- 
sented by formula (2) 




(2) 



wherein 

L represents a hydroxyl group or a leaving group that can easily be substituted by means of a nucleophilic rea- 
gent and 

R^ , R2, r3, X^ , x2. X^. X^. X^ and Y are as defined in fomiula (1 ) 
with guanWine in the absence of a sdvent or dissolving or suspending the same in an appropriate solvent or dispersing 
agent and reacting the mixture. The ratio of the compounds of formula (2) and guanldine is not particularly limited. The 
mdar'ralio of the former: the latter is usually between 1 :1 and 1 -.20. preferably betvyeen 1 :3 and 1 :10. The compounds 
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obtained by this reaction can be purifiedby an ordinary method such as recrystailization or siliP^el column chroma- 
tography. 

The reaction will be explained when L is a hydroxyl group and when L is a group other than a hydroxyl group. 

5 (1) L ts a hydroxyl group: 

A condensation agent can be used in the reaction. Appropriate examples of the solvent or the dispersing agent 
used in this reaction include benzene, toluene, xylene. 1.4-dioxane. dimethyKormamide (hereinafter referred to as 
-DMF-), tetrahydrofuran (hereinafter referred to as "THP). ethyl ether, 1 .2-dimethoxyethane, dimethylsulfoxide (herein- 
10 after referred to as "DMSO^, chloroform, dichloromethane. and 1 ,2-dichloroethane. 

Examples of the condensation agent which can be used in the reaction indude 1,1'-carbonyldiimidazoie [H. A. 
Staab. Angew. Chem. Int Ed. Engl.. 1. 351 - 367. (1962)]. dicyclohexylcaibodiimide (hereinafter referred to as "DCC"). 
1-ethyl-3-(3'-dimethylaminopropyl)carl5odiimide, and diphenylphosphorylazide. 

The reaction is conducted at a temperature ranging from -20»C to a reflux temperature of the reaction mixture, for 
15 example, from -10 to 150'C. preferably from room temperature to 100°C. The reaction time varies with conditions, and 
it is between approximately 1 and 48 hours. 

. (2) L is a group other than a hydroxyl group: 

20 The active compounds of the quinoline-4-carboxylic acid derivatives represented by formula (2) include acid hali- 
des (L=halogen), acid anhydrides (especially mixed acid anhydrides - L=alkoxycarbonyioxy), and carboxylate esters. 
These can easily be formed from carboxylic acids (L=OH) of formula (2) by a known method. 

As an add haiide, a carbonyl chloride can be formed from a carboxylic acid using a chlorination agent such as thio- 
nyl chloride, oxalyl chloride or phosphorus pentachloride. 

25 An acid anhydride can be formed from a carboxylic acid using monoaikyl carbonate such as ethyl chlorocarbonate 

and base such as triethylamine. 

As a carboxylate ester, a methyl ester can be formed by, for example, treating a carboxylic acid with a hydrogen 
chloride gas in methanol, and p-nitrophenyl ester which is an active ester can be formed by treating p-nitrophenol with 
DCC. 

30 Appropriate examples of the solvent or the dispersing agent which is used in the reaction of the carboxylic acid 
active compounds and guanidine include methyl ethyl ketone, 1.4KJioxane. DMF. THF. ethyl ether, 1 .2-dimethox- 
yethane, dimethyl sulfoxide, benzene, xylene, toluene, chloroform, dichloromethane. 1 .2-dichloroethane. and pyridine. 
Alcohols such as methanol, ethanol and isopropanol can be used as required. 

The reaction of the quinoline-4-carboxylic acid active compounds and guanidine is conducted at a temperature 

35 ranging from -20*C to a reflux tenperature of the reaction mixture, for example, from -1 0 to 1 50'C, preferably from 0 to 
100*C. The reaction time varies with conditions. It is between approximately 1 and 48 hours. Examples of the base that 
accelerates this reaction indude organic bases such as pyridine, dimethylaminopyridine. triethylamine. and diisopropyl- 
ethylamine; and inorganic bases such as potassium cartx>nate. sodium cartxjnate, sodium hydroxide, and potassium 
hydroxide. 

40 When the quinoline-4-cari30xylic acid (L=OH) of formula (2) contains an active group such as a hydroxyl group or 
an amino group, the active group is protected in advance with a protective group, and deprotection is conducted after 
the production of quinoline-4-carbonylguanidine by the above-mentioned process, whereby the final quinoline-4-carbo- 
nylguanidine derivatives of formula (1) can be obtained. At this time, the protection and the deprotection can be con- 
ducted by a known method [for exanple, T W. Green: Protective Groups in Organic Synthesis, John Wiley & Sons 

45 (1981)]. 

When the quinoline-4-carbonyiguanidine derivatives of formula (1) contain an amino group, these compounds can 
be produced by reducing quinoline-4-carbonylguanidine derivatives containing a nitro group in a known manner. The 
reduction is conducted under acidic conditions using a metal such as iron, zinc or the like, or through catalytic hydro- 
genation in the presence of a catalyst such as palladium on activated carbon (hereinafter refen-ed to as "Pd/Cl. 

so A method of producing quinoline-4-carboxylic add (L=OH) of formula (2) is described in, for example, Q. Jones, 
The Chemistry of Heterocydic Compounds, vol. 32. Quinolines Part I. John Wiley & Sons. It can be produced by the 
method of Doebner [Ber. , 2SL 211 (1 887). etc.] or the method of Pfitzinger [J. Prakt. Chem., 22. 1 00 (1 866). etc.]. In the 
method of Doebner. the reaction of aniline derivatives, benzaldehyde derivatives and pyruvic add is conducted. In the 
method Pfitzinger. acetophenone is reacted with isatin derivatives. A method of produdng isatin derivatives is described 

55 in, for example. F. D. Popp. The Chemistry of Isatin. Adv. Heterocyd. Chem.. 18. 1 - 58 (1975). 

The compounds of formula (1) in the present invention is used in a pharmaceutical composition which is effective 
as an agent for treating or pres^enting hypertension and arrhythmia caused l>y activation of NHE. diseases following 
ischemia which is a primary or secondary cause, diseases caused by cell proliferation or hypertrophy, and diseases 
caused k>y infittrsition of leukocytes. 
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Acute or chronic diseases cause^ischemia against which the compounds of the pre^^vention are effective 
are for example angina pectoris, myocardial infarction, ischemic arrhythmia, reperfusion an+iythmia. organ disorders 
following ischemia and reperfusion. cerebral ischemic disorders, cerebral apoplexy, and ischemic diseases off limbs and 
peripheral internal organs. The compounds of the present invention can be used as an agent for treating or preventing 
organ disorders caused by ischemia and reperfusion in surgical operation or transplantation of internal organs, or as an 
agent for preventing or treating disorders of internal organs cut from the body for transplantation or mternal organs 
transplanted. 

Diseases caused by cell proliferation or hypertrophy against which the compounds of the present invention are 
effective are for example, arteriosclerosis, vascular restenosis caused by proliferation of a vascular smooth muscle 
after percutaneous transluminal coronary angioplasty (PTCA). rheumatoid arthritis caused by growth of synovial cells, 
diabetic complication caused by vascularization, renal glomerulosclerosis caused by growth of mesangial cells, fibrosis 
of lung liver, kidney and the like caused by growth of fibroblasts, cardiac hypertrophy, prostatic hypertrophy and can- 



cers 



Diseases caused by infiltration of leukocytes associated with enhanced NHE activity against which the compounds 
of the present invention are effective are inflammation and the like. 

As mentioned above, it is known that NHE activity is enhanced in various diseased states. 
The NHE activity can easily be measured by using the compounds of the present invention being strong NHE inhib- 
itors in cells such as platelets, erythrocytes and leukocytes which are easily obtainabia That is. the compounds of the 
present invention can be used as a diagnostic agent for hypertension, diseases caused by cell growth or diabetes. 

SpecHic examples of the compounds represented by formula (1) in the present inventton are shown below. How- 
ever, the present Invention is not limited thereto. 



I . 2-phenylquinollne-4-carbonylguanidine 

2. 2-(2'-methy!phenyl)quinollne-4-carbonylguanidlne 

3. 2-(2'-ethylphenyl)quinoline-4-carbonylguanidine 

4. 2-(2*-n-propylphenyl)quinoline-4-Ccirbonylguanidine 

5. 2-(2'-isopropylphenyl)quinoline-4-carbonylguanidine 

6. 2-(2'-n-butylpherTyl)quinoline-4-cart)onyiguanidine 

7. 2-(2'-cyclobutylphenyl)quinoline-4-cart)onylguanidine 

8. 2-{2'-(2-methylpropyl)phenyl}quinoline-4-carbonylguanidine 

9. 2-{2-{1-methylpropyl)phenyl}quinoline-4-carbonylguanldtne 

10. 2-{2*-(1 ,1-dimethylpropyl)phenyl}quinoline-4-cartxDnylguanidine 

II. 2-{2*-(1.2-dimethylpropy1)phenyl}quinollne-4-cart)anylguanidine 

1 2. 2-{2'-(2,2-dimethylpropyi)pheny!)quinoline^-carbonyiguanidlne 

1 3. 2-(2'-n-pentylphenyl)quinoline-4-carbonylguanidine 

1 4. 2-(2'-cyclopentylphenyl)quinoline-4-carbonylguanidine 

1 5. 2-{2*-(1 -methytoutyl)phenyl}quinoline-4-cartx3nytguanldine 

1 6. 2-(2'-n-hexylphenyl)quinoli ne-4-carbonylguanidine 

1 7. 2-{2'-(3-methylpentyO)phenylquinoline-4-cafbonylguanidine 

1 8. 2-{2'-(1 ,3-dimethyibutyOphenyl}quinoline-4-carbonylguanldine 

1 9. 2-(3'-mettTytphenyi)quinoline-4-carbonytguanidine 

20. 2-(3'-cyclopropylphenyl)quinoline-4-carbonylguanidine 

21. 2-(3'-isopropylphenyI)quinoline-4-carbonylguanidine 

22. 2-{3'-(3-methyt)utyl)phenyl}quinoline-4'Cartx)nylguanldine 

23. 2-(3*-cyclohexy!phenyl)quinoline-4-cart)onyiguanidine 

24. 2-{3'-(2-methylpentyl)phenyl}quinoline-4-carbonylguanidine 

25. 2-{3*-(1 ,2.2-trimethylpropyl)phenyl}quinollne-4-cartx3nylguanidine 
26. 2-{3'-(1 .1 .2-trimettvlproi3yl)phenyl}quinoline-4-carbonytguanidine 
27. 2-{3'-{1 .1 -d'niethylbutyOphenyl}quinoline-4-carbonylguanidine 
28. 2-{4'-methyIphenyl)quinoline-4-carbonyiguanidine 

29. 2-(4'-tert-butyiphenyl)quinoIine-4-carbonylguanidine 

30. 2-{4'-(2-methytoutyi)phenyl}quinoline-4-cartX3nylguan{dine 

31 . 2-{4'-(2.2-dimethylbutyl)phenyl}quinoline-4-carbonylguanidine. 
32. 2-{4'-(2.3-dimethyibutyl)phenyl}quinoline-4-carbonylguanidine 

33. 2-{4*-(4-methy^3entyOphenyi}quinoline-4-carbony1guanidine 

34. 2-{4*-(1 -methylpentyl)phenyl}quinoIine-4-carbonylguanldine 
35. 2-(2',3*-dimethylphenyl)quinoline-4-carbonylguanidine 

36. 2-(2'.4'-dimethylphenyl)qulnoline-4-carbonylguanidine 
37. 2-(2',5'-dimethylphenyl)quinoline-4-carbonylguanidine 
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38. 2-{2*,6'-dimethylphenyl)quinolin^^arbonylguanidine 

39. 2-(3',4'-dimethylphenyi)quinoline-4-carbonytguanidine 

40. 2-(3',5'-dimethylphenyl)quinoline-4-carbonylguanidine 
41 . 2-(2',4',6*-trtmethylphenyl)quinoline-4-carbonylguanidine 

42. 2-(2'-chlorophenyl)quinoline-4-cartx)ny!guanidine 

43. 2-(3'-chtorophenyl)quinoline-4-carlMnylguanidine 

44. 2-(4'-bromophenyl)quino!lne-4-cart)onylguanidine 

45. 2-(4'-iodophenyi)quinoline-4-caftx3nylguanidine 

46. 2-(3'-fluorophenyl)quinoline-4-carbonylguanidine 

47. 2-(4*-fluorophenyl)quinoline-4-carbonylguanidine 

48. 2-(2'-nrtrophenyl)quinoline-4-carbonyIguanidine 

49. 2-{3'-nftrophenyOquinoljne-4-carbonylguanidine 

50. 2-{4'-nitrophenyOquinoline-4-carbonyIguanid!ne 

51 . 2-{2'-aminophenyl)quinoline-4-cartx)nytguanidine 

52. 2-{3'-aminophenyl)quinoline-4-cartxDnylguanidine 

53. 2-{4'-aminophenyl)quinoIine-4-cartx)nylguanidine 

54. 2-(2'-hydroxyphenyl)quinoline-4-carbonylguanidine 

55. 2-{3'-hydroxypheny1)quinoline-4-carbonylguanidine 

56. 2-(4-hydroxypheny1)quinoljne-4-carbonylguanidlne 

57. 2-(2'-trifluoromethylphenyl)qujnoline-4-carbonylguanidine 

58. 2-{3'-trifluoromethylphenyl)quinoline-4-carbonylguanldine 

59. 2-(4'-trifluoromethylphenyi)quinoline-4-carbonylguanldine 

60. 2-(2'-trifluoromethoxyphenyl)quino!ine-4-carbonyfguanidine 

61 . 2-(3'-trifluorornethoxyphenyl)quinoline-4-carbonylguanidine 

62. 2-(4'-trifluoromethoxyphenyl)quinoline-4-cart)onylguanidine 

63. 2-(2'-methoxyphenyJ)quinoline-4-carbony!guanidine 

64. 2-(3'-methoxyphenyJ)quinoline-4-carbonylguanidine 

65. 2-(4*-methoxypheny1)quinoline-4-carbonylguanidine 

66. 2-{2'-ethoxyphenyt)quinoline-4-carbcxiylguanidine 

67. 2-(2'-n-propyloxyphenyl)quinoline-4-cartx3nylguanidine 

68. 2-(2'-isopropyioxyphenyl)quinoline-4-carbonylguanidine 

69. 2-(2*-n-bLrtyloxyphenyl)quinoHne-4-carbonylguanidine 

70. 2-(2*-cyclobutyloxyphenyl)quinoline-4-cartx)nylguanidine 

71 . 2-{2*-{2-methylpropyloxy)pheny1}quinoline-4-carbonylguanidine 

72. 2-{2'-(1 -methyipropytoxy)phenyi}quinoline-4-cart)onyIguanidine 

73. 2-{2'-{1 .1-dimethylpropyloxy)phenyl}quinoline-4-carbonylguanidine 

74. 2-{2'-(1 .2-dimethylpropyloxy)phenyt}quinoline-4-carbonylguanidine 

75. 2-{2'-(2,2<iimethylpropyloxy)phenyl}quinoline-4-carbonylguanldine 
76. 2-(2'-n-pentyloxyphenyJ)quinoline-4-cart5onytguanidine 

77. 2-{2'-cyclopentyloxyphenyl)quinoline-4-cart3onylguanidlne 

78. 2-{2'-(1 •methylbutyiQxy)phenyl)qujnoline-4-carbonylguanidine 

79. 2-(2'-n-hexyloxyphenyi)quinoline-4-carbonylguanidine 

80. 2-{2'-(3-methyipentyioxy)phenyl)quinoline-4-carbonylguanidine 
81 . 2-{2'-{1 .3-dimethyIbutyloxy)phenyl)quinoline-4-caibonylguanidine 

82. 2-(3'-cyclc3propyloxyphenyl)quinoline-4-cafbonylguanidine 

83. 2-(3'-isopropyloxyphenyl)quinoline-4-carbonylguanidine 

84. 2-{3'4ei1-t>utyioxyphenvi)quinoline-4K»rbonylguanidine 

85. 2-{3*-(3-methylbutyloxy)phenyOquinoline-4Katfbonylguanldin 

86. 2-(3'-cyclohexylc»cyphenyl)quinoline-4-cafbonylguanidine 

87. 2-{3'-(2-methylpentyloxy)phenyl)quinoline-4-caibony(guanidine 
88. 2-{3'-(l ,2,2-trimethylpropyioxy)phenyl)quifK)line-4-car^ 

89. 2-{3'-(1 ,l,2-trimethyfpropyloxy)pheriyl}quinoline^-carbOT 

90. 2-{3'-0 .1<i>"iethyibutyloxy)phenyl)quinoline-4-cartMnyte^ 

91 . 2-{4'-(2-methylbutylQxy)phenyI)quinoiine-4-cart)onylguanidine 
92. 2-{4'-(2,2KJimethylbutyloxy)phenyilquinoline-4Kaut)onylguanidlne 
93. 2-{4*-{2,3<limethylbutyloxy)phenyl)quinoline-4HSut)onylguanidine 
94. 2-{4'-(4-methylperrtyloxy)phenyl}quinoline-4Hafbonylguanidine 
95. 2-{4'-(1 -methylperrtyloxy)phenyl)quinoline-4-carbony»guanidine 
96. 2-(2\3'-dimethoxyphenyl)quinoline-4-carbonylgijanidine 
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97. 2.(2\4'Kiim9thoxyphenyl)quiiWW-4-cart)onylguanidine 
98. 2-(2'.5'Kjimethoxyphenyl)quinoline-4-cartx)nylguanidine 

99 2-(2' 6Xlimethoxyphenyl)quinoline^carbonylguanidine 

100 2-{3' 4'-dimethoxyphenyl)quinoline-4-carbonytguanid!ne 

101 2-(3'.5'-climethoxyphenyl)qulnoline^-carbonylguanidine 

1 02 2-(2'-methoxymethyloxyphenyl)quinoltne-4-carbonyIguanidine 

1 03 2-{3'-ethoxymethyloxypheny1)qulnoline-4.carbonylguanidine 

104 2-(4^niDropyloxyemyloxyphenyl)quinoline-4-carbonylguanidine 

105 2.(2HsopropyloxypropyloxyphenyOquinoline^-carbonyiguani^^^ 

1 06 2-{3 -cyclopropyloxybutyloxyphenyt)quinoline^H»rbonylgua^^^ 

1 07 2-(4'.n43utyloxypentyloxyphenyl)quinoline^rtx)ny1guanidine 

108 2-(2'-ter1-butyloxyhexyloxyphenyl)qUndinB-4-cailMnylguanidine 

109 2-{3'-(2.methylpropyloxymethyloxy)phenyOquinoline-4.cartx)n 
1 1 o' 2-{4 -(1 .methylpropyloxyethylQ)cy)phenyl)quindine^-carbon5^^ 

? Ill 2-(2'-niDentyloxypropyioxyphenyl)quinoline-4-cart>ony!guanidine 
112 2-(3'-cyclopenty!oxymethyloxyphenyt)qulnoline-4-carboriyiguan^^ 
113. 2-(4 -n-hexyloxypentyloxyphenyl)quinoline-4K:arbonylguanidine 
1 1 4 2-phenyi-3-methylquinoline-4-carbonylguanidine 
115. 2-(2'-methytphenyi)-3-methyiquinollne-4-carbonylguanidine 

3 116. 2-phenyl-3-ethylquinoline-4-carbonylguanidine 

117. 2-{2'-methyiphenyl)-3-ethylquinoline-4-carbonylguanidine 
1 1 8 2-phenyi-3-n-propylquinoline-4-carbonylguanidine 
119. 2-(2'-methylphenyl)-3-n-propylquinoline^-carbonylguanidine 
1 20 2-phenyl-3-isopropylquinoline-4-carbonylguanidine 

5 1 21 . 2-(2'-methylphenyl)-3-isopropytquinoline-4-cart3onylguanidine 
1 22. 2-phenyl-3-cyclopropytquinoline-4-carbonylguanidine 
1 23. 2-phenyi-3-n-butylquinoline-4-cartx)nylguanidine 

1 24 2-phenyi-3-tert-butylquinoljne-4-cafbonylguanidine 

1 25 2-phenyi-3-(2-methylpropy1)quinoline-4-cart>onylguanidine 
,0 126. 2-phenyl-3-(1-methylpropyt)quir.oline-4-caibonylguanidi^ 

127. 2-phenyl-3-cyclobutylquinoline-4-cart)onylguanidine 

1 28 2-phenyl-3-rvpentylquinoline-4-carbonylguanidine 

1 29 2-phenyt-3-(2-methytbutyl)quinoline-4-carbonylguanidine 

130 2-phenyl-3-(1-methylbutyl)quinoline-4.carbonyiguanidine 

IS 131 2-pheny!-3-(1.2<limethytpropyt)quinoline^-carbonyiguanidine 
1 32 2.pheny1-3-(l . 1 Kjimethylpropyt)quinoline-4-carbony!guanidine 

1 33. 2-phenyl-3-(2.2<limethylpropyl)quindine-4-carbonylguanidine 

1 34. 2-phenyl-3-cyclop6ntylquinoline-4-carbonylguanidlne 
1 35 2-phenyl-3-ivhexylquinofine-4-carbonylguanidine 

40 136 2-phenyl-3-(4-methylpentyl)quinoline-4-carboriylguanidine 

1 37 2-phenyl-3-(3-methylpentyl)quinoline-4-cait)onylguanidine 

1 38 2-phenyl-3-{2.methylpentyl)quinoline^-cart)onylguanidine 
139. 2.phenyl-3-{1-methylpentyl)quinoline^-caibonylguanidine 

1 40 2-phenyl-3-(1 .2.2-trimethylpropyOquinoline-4-carbonylgiJanidine 
4S 1 41 2-phenyl'3-(1 , 1 ^imethylbutyl)quinoline-4H»rbonylguanidine 

1 42 2-phenyl-3-(1 . 1 .2-trimethylpropyOquinoline-4-carbonylguanidine 

1 43 2-phenyl-3-(2.2KlirnethyIbutyl)quinoline-4-carbonylguanidine 

144 2-phenyi-3-(l ,3-dimethylbuty1)quinoline-4-carbonylguanidine 
1 45. 2-phenyl-3-(2.3Hjimethytoutyl)quinoline-4-carbonylguanidine 

so 1 46. 2-pheny!-3-cyclohexylquinoline-4-carbonyfguanidlne 
1 47. 2-phenyl-5-methylquinoHne-4-carbortylguanidine 
1 48- 2-pheny!-6-methylquinorine-4-carborTylguanidine 
1 49. 2-phenyl-7-methylquinorine-4-(»rboriylguanidine 
1 50 2-phenyl-8-methylquinoline-4-carbonylguanidine 

55 1 51 . 2-{2-methylphenyl)-5-methylquin6line-4-<art)onylguanidine 

152. 2-phenyl-6-ethylquinoline-4-carbonylgiJanidine 

1 53. 2-phenyl-7-n-propylquinoline-4-carbonylguanidine 

1 54. 2'phenyi-6-isopropylquirK)line-4-carbonyiguanidine 

1 55. 2-phenyl-5-rvbuty»quinoline-4-carbony1guanidine 
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1 56. 2-pheny1-6-tert-butylquinoline-4-cart)onylguanidine 

1 57, 2-phenyi-7-(2-methylpropy1)quinoline-4-cart)onytguanidine 
158. 2-phenyl-8-{1-methylpropyl)quinoline-4-carbonyiguanidine 
159. 2-phenyl-5-cyclobutyfquinoline-4-carbonylguanidlne 

5 160. 2-pheny1-6-n-perTtylquino!ine-4-cart>onylguanidine 

1 61 . 2-phenyl-7-(2-mettiylbutyl)quinoline-4-cartx)nylguanidine 

162. 2-phenyi-8-(1-methytbutyt)quinoline-4-carbonylguanldine 

1 63. 2-phenyl-5-(1 .2"djnriettTylpropyl)quinoline-4-carbonylguanldine 
164. 2-phenyl-6-(1 J-dimethylpropyi)quirwline-4-cait)onylguanidine 

10 165. 2-phenyl-7-(2,2Kiimethylpi^yl)quirx)line-4-carbonyiguanidine 

166. 2-ph8ny1-7-cyclopentylquinoline-4'Carbonylguanidine 

1 67. 2-phenyl-8-n-hexylquino(!ne-4-carbonylguanidine 

168. 2-phenyl-5-(4-methylpentyl)quino!ine-4-cartDonylguanidine 
1 69. 2-phenyl-6-(3-methytpenty1)quinoline-4-carbonylguanidin6 

75 1 70. 2-phenyl-7-(2-methylpentyf)quinoline-4-cartDonylguanidine 
1 71 . 2-phenyl-8-(1 -methytpentyl)quinoline-4-cart5onylguanidine 
1 72. 2-phenyl-5-(1 ,2,2-trimethylpropyl)quinoline-4-carbonylguanidine 
1 73. 2-phenyl-6-(1 , 1 -dimethylbutyi)quinollne-4-carbonylguanidine 
1 74, 2-pheny1-7-(1 , 1 ,2-trimethylpropyf)quinoline-4-carbonylguanidine 

20 175. 2-pheny}-8-(2,2-dimethylbutyl)quinoline-4-carbonylguanidine 
176. 2-phenyl-5-(1 ,3-dimethylbutyl)quinoline-4-carbonylguanidinB 
177, 2-phenyl-6-(2,3-dimethylbutyl)quinoljne-4-carbonylguanidine 
178. 2-phenyJ-7-cyclohexylquinoline-4-carbonyIguanidine 
1 79. 2 -phenyl -5-fluoroquinonne-4-carbonylguanidine 

25 180. 2-phenyl-5-chloroquinoline-4-carbonylguanidine 

181 . 2-(2'-methyiphenyl)-5-fluoroquinoline-4-carbonyiguanidine 

182. 2-(2'-methylphenyl)-5-chlorcxjuinoline-4-caibonylguanidine 

1 83. 2-(2'-methytphenyl)-5-bromoquinoline-4-cartx)nyiguanidine 

1 84. 2-(2'-methylpheny1)-5-iodoquinoline-4-carbonylguanidine 
30 185. 2-phenyi-6-tkJoroquinoiine-4-cait)onylguanidine 

186. 2-phenyl-6-chloroquinoline-4-carbonyiguanidine 

1 87. 2-phenyl-6-iodoquinoline-4-cartx3nylguanidine 

188. 2-phenyl-7-bromoquinoline-4-carbonylguanidine 
189, 2-phenyl-7-chioroquinoline-4-carbonylguanidine 

35 190. 2-phenyi-8-chloroquinoline-4-carbonylguanidine 
191 . 2 -phenyl -8-iodoquinoIine-4-cartX3nylguanidine 

192. 2-phenyl-5-nitroquinoline-4-cartonylguanidine 

1 93. 2-phenyl-6-nitroquinoline-4-carbonylguanidine 

1 94. 2-phenyl-7-nrtroquinoline-4-carbonylguanidine 
40 195. 2-phenyl-8-nitroquinoline-4-cafbonylguanidine 

196. 2 -phenyl -5-aniinoquinoline-4-carbonylguanidine 
1 97. 2-phenyt-6-aminoquinonne-4-carbonyiguanidine 
198. 2-phenyl-7-aminoquinoline-4-carbonylguanidine 
199. 2''phenyl-8-anriinoquinoIine-4-carbonytguanidtne 

4s 200. 2-phenyl-5-hydroxyquinoline-4-carbony!guan!dine 
201 . 2-phenyl-6-hydroxyquinoline-4-carbonylguanidine 
202. 2-phenyf>7-^roxyquinoline-4-carlx3nytguanidine 
203. 2-phenyi-8'-hydroxyquinoline-4-carbonytguanidine 
204. 2-(2'-methylphenyl)-5-hydroxyquinofine-4-cail3onytguanidine 

so 205. 2-(2'-methylphenyl)-6-hydroxyquinoIine-4-caibonylguanidine 
206. 2-(2*-methylphenyl)-7-hydroxyquinoline-4-carbonylguanrdine 
207. 2-{2'-methylphenyl)-8-hydroxyquinoline-4-cart5onylguankiine 
208. 2-(2'-methylphenvi)-5,6<lihydrQxyquinoline-4-Garbonylguanidi^ 
209. 2-(2'-methylphenyl)-5,7-dihydroxyquinoline-4-carbonylguanidine 

55 210. 2-{2*-methylphenyl)-5.8-dihydroxyquinoline-4-carbonylguanidine 
21 1. 2-(2'-methylphenyl)-67-dihydrQxyquinoline-4-carbonyiguanidine 
212. 2-{2*-methylphenyl)-6.8<iihydroxyquinoline-4-cart)onylguan^ 
213. 2-(2'-methylphenyi)-7,8Klihydroxyquinoline-4Karbonylguanid 
214. 2-phenyl-5-methoxyquinoline-4-carbonylguanidine 
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21 5. 2-phenyl-6-fnethoxyquinoline-4-caft)onylguanidine 

21 6. 2-phenyt-7-methoxyquinoline-4-cart)onylguanidine 

217. 2i5henyt-8-methoxyquirK)line-4-cart)onyiguanidine 

218. 2-phenyi-5.&<limethoxyquinoline-4-cart>onyiguanidine 

219. 2-phenyl-5J<limethoxyquinoline-4-cartx)nylguanidine 

220. 2-phenyl-5.8-dimethoxyquinoline-4-cartX)nylguanidme 

221 . 2-phenyl-5.7-dlme1hoxyquinoline-4-cart3onylguanidine 

222. 2-phenyl-6,8-dimethoxyquinonne-4-carbonyiguanldine 

223. 2-phenyl-7,8-dimethoxyquinoline-4-cartX3nylguanidine 

224. 2-phenyi-5.6,7-trjmethoxyquino!ine-4-cartxinylguanidine 

225.2-phBnyl-5,6»8-trimethoxyquinoline-4-cartx)nyiguanidine 

226. 2-phenyt-5.7.8-trimethoxyquinoline-4-carbonylguanidine 

227. 2iJhenyi-6J.8-trimethoxyquinoline-4-cartX)nylguanidine 

228.2-phenyI-5,6.7,8-tetramethoxyquinoline-4-carbonylguanidine 

229. 2-(2'-methylphenyl)-5-methoxyquinoline-4'Carbonylguanidine 

230. 2-{2'-methylphenyl)-6-methoxyqulnoline-4-cait)onylguanidine 

231 . 2-(2 -methylphenyl)-7-methoxyquinoline-4-carbonylguanidine 

232. 2-(2*-methylphenyl)-8-methoxyquinoline-4-carbonylguarildine 

233. 2-(2'-methylphenyl)-5,6-dimethoxyquinoline-4-carbonylguanldine 

234. 2-(2'-methyJphenyI)-5.7-dimethoxyquinoline-4-caitonylguanidine 

235! 2-(2'-methylphenyl)-5,8-dimethoxyquinoline-4-carbonylguanidine 

236. 2-{2'-methylphenyl)-6.7-dimethoxyquinoline-4-cartonylguanidine 

237. 2-(2'-methylphervl)-6.8-dimethoxyqulnoline-4-cartonylguanidine 

238. 2-{2*-methylphenyl)-7.8-dimethoxyquinoline-4-carbonylguanidine 

239. 2-{2'-methylpheny1)-5,6, 7-trimethoxyquinoline-4-cart)onytguanidine 

240. 2-(2*-methylpheny1)-5,6,8-trimethoxyquinoline-4-carbonyiguanldine 

241 . 2-{2'-methylpheriyl)-5 J.8-trime1hoxyquinoline-4-carbonylguanidine 

242. 2-(2'-methylpheny1)-6,7,8-trimethoxyquinoline-4-carbonylguanidine 

243" 2-(2*-methylphenyl)-5,67.8-tetrarnethoxyquinoline-4K»rbonylguanidine 

244. 2-phenyi-5-elhQxyquinoline-4-carbonylguanidine 

245. 2-phenyl-6-elhaxyquinolme-4-carbonyIguanidine 

246. 2-phenyl -7-elhoxyquino!ine-4-carbonylguanidine 

247. 2-phenyl-8-ethoxyqulnorme-4-carbonyiguanidine 

248. 2-(2'-methylphenyl)-5-ethoxyquinoline-4-carbonyiguanidine 

249. 2-(2-methy1phenyl)-6-ethoxyquinoljne-4-cait>ony*guanidine 

250. 2-(2'-mGthyiphenyl)-7-ethoxyquinoline-4-carbonyiguanidinG 

251 . 2-(2'-methylphenyi)-8-ethoxyquinoline-4-carbonylguanidine 

252. 2-{2'-methy1phenyl)-5-n-propyioxyquinoline-4-carbonylguanldine 

253. 2-(2'-methytphenyl)-6-isopropyloxyqulnoIine-4K;arbonylguanidine 

254. 2-{2'-methylphenyl)-7-cyclopropy!oxyquinoiine-4-carbonylguarudine 

255. 2-(2'-methylphenyl)-8-n-butyioxyquinoline-4-<artDonylguanidine 

256. 2-(2'-methylpheny1)-5-ter1-butylQxyqufnollne-4-carbonyiguanidin6 

257. 2-(2'-methylphenyi)-6K:yclct>ijtyloxyquinoline-4-c^ 

258. 2-(2'-methylphenyl)-7-(2-methylpropylQxy)quinoline-4K;arix)nylguanidi^ 

259. 2-(2'-methy!phenyi)-8-{1 -methylpropy!axy)quinoline-4-car^^ 

260. 2-(2'-methyiphenyl)-5-n-perrtyloxyquinoline-4-caiborryig 

261 . 2-(2*-methylphenyl)-6-cyclopemyloxyquinoline-4-caibonylguanidine 
262. 2-(2'-meihytphenyi)-7-(2HTiethylbutyloxy)quinoiine-4-caibonytguanidine 
263. 2-(2'-methylphenyl)-8-(1 ^rethylbutyloxy)quinoline-4-carbCMiyiguanidine 

264. 2-(2'-methytphenyi)-5-(1 ,2-dimethylpropyloxy)quindine-4-carbonylguankiine 

265. 2-(2'-methylpheny!)-6-(1 ,1 -dimethylpropyloxy)qujnoline-4-carbonylguankline 

266. 2-(2'-methylpheny1)-7-(2.2Hdim6thylpropyloxy)quinoiine-4-carbonylguanW 

267. 2-(2'-methylphenyl)-8-n-perrtyloxyquinoline-4-carbonyiguanidine 
268. 2-(2'-mettiylphenyi)-5-cyclopentyloxyqulnoline-4-carbonylguanldine 

269. 2-(2'-methytphenyl)-6-(4-niethylpentyloxy)quinoline-4-catbonytguanW 

270. 2-(2'-methylphenyl)-7-(3-fTiethylpertyiaxy)quinoline-4-cartx)ri^^ 
271 . 2-(2'-methyiphenyl)-8-(2HTiethylpentyloxy)quinoline-4-carbor^ 

272. 2-(2'-methy1phenyl)-5-{1 ^ethylpentyloDcy)qulnoline-4-carbonyiguanidine 
273. 2-(2'-methytphenyl)-6-(1 ,2;2-trimethy!propyloxy)quinonne-4-carbonylguanidine 
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L 2-(2'-methy1phenyl)-7-(1 J <iimetFiylbutyloxy)qulnoline-4-carbony^ 

i. 2-(2*-methylpheriy1)-8-(1 .1 ,2-trimethylprc>pyioxy)quirK>!ine-4<ai^ 
2-(2'-methylphenyi)-5-(2.2<iimethyIbutyloxy)quinoline-4K:arboriylguanidine 
2-(2'-methyiphenyl)-6-(2,3Kjimethylbutyloxy)quinoiine-4-carbonylguanidine 
I. 2-(2'-methylphenyl)-5-methoxymethyloxyquinoline-4-carbonylguanidine 
1. 2-phenyl-8-methoxyethyloxyquinoline-4-carbonylguanidine 
I. 2-(2*-methylphenyi)-6-ethoxymethyloxyquinoline-4-cartxDnylguanidine 
. 2-(2*-methy!phenyl)-7-rnethcaxyrriethyloxyquinoline-4-carbonylguanidine 
1. 2-(2*-methylphenyJ)-7-niDropylc»cyethyloxyquinoline-4-carbonylguanidine 
1. 2-(2'-methylpheny<)-8-isopropyloxypropyloxyquinoline-4-cai1xxiytguani^ 
k 2-(2'-methylpheny!)-5-cyclopropyloxybutyloxyquinoline-4-carbonylguanidine 
). 2-(2'-methyiphenyi)-€-n-butyioxypentyloxyquinoline-4-cartx3nylguanidine 
1. 2-{2'-melhylphenyi)-7-tert-bLrtytoxyhexytoxyqutnoline-4-cait)onylgu^ 

2-{2'-methylphenyl)-8-{2-methylpropyloxymethyloxy)quinoline-4-c»rbonylguanidine 
1. 2-(2'-methylphenyl)-5-(l-methylpropyloxyethy!oxy)quinollne-4-carbonytguanidlne 
1. 2-(2'-methylphenyl)-6-n-pentyloxypropyloxyquinoline-4-carbonylguanidine 
1. 2-(2'-methylphenyI)-7-cyclopentyioxymethyloxyquinoline-4-carbonylguanidine 
. 2-(2'-rnethylphenyl)-8-n-hexyloxypentyloxyquinoline-4-carbonyiguanidine 
I. 2-phenyt-5-methanesulfonylaminoquinoline-4-carbonylguanidine 
\. 2-phenyl-6-methanesulfonylaminoquinoline-4-cartonylguanidine 
k 2-phenyl-7-methanesulfonylaminoquinollne-4-carbonylguanidine 
i. 2-pheny1-8-methanesulfonylaminoquinoline-4-carbonylguanidine 
1. 2-(2'-methylphenyl)-5-methanesulfonylaminoquinoline-4-carbonylguanidine 

2-(2'-methylphGnyi)-6-methanesulfcriylamincK:|uinoline-4-carbC)nylguanidin 
I. 2-(2'-methyiphenyl)-7-methanesulfonylaminoquinoiine-4-carbcxiyiguanidine 
1. 2-{2'-methyiphenyl)-8-methanesulfonytaminoquinoline-4-carbonylguanidine 
1. 2-phenyl-5-ethanesulfonylaminoquinoline-4-carbonylguanidine 
. 2-phenyl-6-ethanesulfonyiamincx:|uinoline-4-carbonylguanidine 
!. 2-phenyi-7-n-propanesulfonyiaminoquinoline-4-carbonylguanidine 
k 2-phenyt-8-isopropanesulfonylarninoquinoline-4-cart)onylguanidine 
k 2-phenyf-5-n-butanesulfonylaminoquinoline-4-carbonylguanjdine 
i. 2-phenyl-6-tert-butanesulfonylarninoquinoline-4-carbonylguanidine 
k 2-phenyl-7-(2-methyipropanesulfonylarnino)qulnoline-4-cait)onylguanidine 
k 2-phenyt-8-(1 -methylpropanesuHonylamino)quinoline-4-caitoonylguanidine 
k 2-phenyi-5-cyclobutanesulfonylaminoquinortne-4-carbonylguanidine 
k 2-phenyi-6-n-pentcinesulfonylaminoquinoline-4-carbonylguanidine 
k 2-phenyl-7<yclopentanesulforiylarnincx?uinoline-4-carbonylguanidine 
. 2-pheny1-8-n-hexanesulfonylaminoquinoline-4-cartonylguanidine 
L 2-pheny1-5-cyclohexanesulfonylaminoquinoline-4-carbonylguanidine 
k 2-pheny1-5-acetyiaminoquinoline-4-carbonylguanidine 
k 2-phenyl-6-acetyiaminoquinoIine-4-cartx5nylguanidine 
1 2-phenyi-7-acetylaminoquinorme-4-cartX)nylguanidine 
k 2-phenyi-8-acetylaminoquinoHne-4-carbonylguanidine 
k 2-(2*-methyIphenyl)-5-acety!aminoquinoline-4-carbonylguanidine 
k 2-{2'-methylphenyl)-6-acetylamincxquinoline-4-<arbonylguanidlne 
k 2-{2*-methylphenyO-7-acetylaminoquinoline-4-carbonylguanidine 
k 2-(2*-methyiphenyi)-8-acetylaminoquinoline-4-carbonylguanidine 
. 2-phenyl-5-propiony1aminoquinoline-4-caitDonylguanidine 
k 2-phenyl-6-butyrylamincx?ujnoline-4-carfaonylguanidine 
k 2-phenyl-7-valerylaminoquinoline-4-cartx)nylguanidine 
k 2i3henyl-8-hexanoylanrunc5quinoline'^-cait)onytgiianidine 
k 2-ph6nyl-5-isobutyrylamlnoquinoline-4-caitx3nylguanidine 
k 2-pheny1-6-isovaIerylaminoquirx>line-4-carbonylguanidine 
k 2-phenyl-7i3iva)oylamincxiuinoline-4-carbonyiguanidine 
k 2-phenyl-8-cyclopentylcarbonylaminoquinoPne-4-carbonylguanidine 
k2-{2*-methylphenyl)-5-methoxy-6-methylquinoline-4-carbonylguanidin 
k 2-{2'-melhytphen>i)-5-methoxy-7-methylquinonne-4-carb^ 
.2-(2*-methylpheny1)-5-methoxy-8-methylquinoline-4-cartx)n^ 
k 2-(2'-methy1pheny1)-5-methyi-8<nethoxyquinollne-4-cartx)nylguanidi^^ 
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333. 2-(2'-methyIphenyl)-6-methy1 .8-methoxyquinoline-4-cartx)nylguanidine 
334. 2-(2'-methyIphenyl)-7-memyt-8-methoxyquino!ine-4<artX5nylguanid 
335. 2-(2'-methylphenyO-5-methoxy-6-fluoroquinoline-4-cartX)nylguani^ 
336. 2-(2-methylpheny1)-5-methoxy-7-chloroquinollne-4-carbonylguanidine 

337. 2-(2'-methylphenyl)-5-methoxy-8-bromoquinoline-4-cart>onylguanidine 

338. 2-(2'-memylphenyO-5-methoxy-8-iodoquinoline-4-cartonytguanidine 

339. 2-(2'-methylphenyO-5-fluoro-8-methoxyquino!ine-4-carbonyiguanidine 

340. 2-{2'-methy!phefiyl)-5-chloro-8-methoxyqulnoline-4-carbonylguanidine 
341 2-(2'-methylpheny1)-5-iodo-8-methoxyquinoIine-4-<»rtonyigia 

342. 2-(2-methylphervO-5'*ronx3-8-metho)cyquinoiine-4-carbonylguanid^^^ 

343. 2-phenyl-6-chlao-8-melhylquinonne-4-carbonylguanidine 

344. 2-phenyl-5-methoxy-8-methanesuffonytaminoquinoline-4-carbonylguanidine 

345 2-phenyt-5-methanesuifonylamino-8-methoxyquirK)line-4-cart)ony1guanid 

346 2-{2'-methylphenyO-5-memoxy-8-methanesulfonylaminoquinoline-4-^ 
347. 2-(2*-methylpheriyO-5-methanesulfonylamino-8-methoxyq 

348. 2-phenyl-3-methyl-5.7-dlrnethoxyquinoIine-4-carbonylguanidine 
349. 2-phenyi-3-methyl-5,8-dimethoxyquinoline-4-carbonylguanidine 
350. 2-(2*-methylphenyl)-3-methyt-57-dimethoxyquinoline-4-cartx)nyigua 
351 . 2-{2'-methylphenyO-3-methyl-5.8-dimethoxyqulnoline-4-carbony!guanidi 

When the compounds of formula (1) and pharmaceutically acceptable salts thereof in the present invention are 
used as an agent for treating or prey^enting hypertension, arrhythmia, diseases owing to ischemia wh.ch .s a primary or 
secondary cause and diseases caused by cell growth and organic hyperplasia or hypertrophy (all of these resu t from 
activation of NHE) the above-mentioned compounds and salts can be administered either orally or parenterally The 
form thereof varies with the properties of the compounds of the present invention which are used as an active ingredi- 

ent. A, I 

The preparations of these compowKjs can be obtained by a known method. These preparations can take various 

forms depending on therapeutic purposes. Typical fomis are solids, solutions and suppositories. More specif cally. the 
solids are tablets, pills, powdere. granules and capsules. The solutions are injections, suspensions, syrups and emul- 
sions. Other preparations are e.g. suppositories. . K^IH <=r. far 
When tablets are prepared, it is possBjIe to use various carriers which have been well known in this field so far. 
Examples of the carriers include exdpients such as lactose, sucrose, sodium chtoride, glucose, urea, starch, ca cium 
carbonate, kaolin, crystalline cellulose, and silicic acid; binders such as water, ethanol, propanol. simple syrup, liquid 
glucose, starch solution, gelatin solution, shellac solution, methyl cellulose solution, hydroxypropyl celMose solution, 
polyvinyl pyrrolidone solution, and cartsoxymethyi cellulose solution; disintegrants such as dry starch, sodium alginate, 
agar powder, sodium hydrogencaitonate, calcium carbonate, polyoxyethylenesorbitan fatty acid esters, sodium laury^- 
sulfate. stearic acid glyceride. starch, and lactose: disintegration suppressants such as sucrose, stearic acid, cocoa but- 
ter, and hydrogenated oil; absorption accelerators such as quaternary ammonium base, and sodium laurylsutfate, 
wetUng agents such as glycerin, and starch; adsorbents such as starch, lactose, kaolin, bentonite. colloidal silicc aad, 
crystalHne cellulose, and light silicic anhydride; and lubricants such as talc, stearate salt boric add powder, and poly- 

°*^Fjrti?rS' the case of tablets, coated tablets can be formed as required. Examples of the coated taWete include 
sugar-coated tablets, gelatin-coated tablets, enteric coated tablets, and fUm-coated tablets. Two-layered tablets and 
multi-layered tablets are also available . ■ , ^ . . 

In *>e case of pflls. a carrier which is known in this field can be used. Exanples of the earner include excipients 
such 38 glucose, lactose, starch, cocoa butter, hydrogenated vegetable oil. kaofin. and talc; binders such as gum arabic. 
tragacanth powder, and gelatin; and disintegrants such as carmellose calcium, and agar. 

In the case of capsules, usually, the active ingredient compound is mixed with the above-mentioned earner, and the 
mixture is filled in a hard gelatin capsule or a soft capsule. 

In the case of injections, a known diluent is used in forming a solution, an emulsion or a suspension. Examples ot 
the diluent include water, ethanol. macrogol. propylene glycol, ethoxyisostearyl alcohol, polyoxyisostearyl alcohol, po^ 
oxyethylenesoibilan fatty acid esters, cottonseed oil. com oil, peanut oil and dive ofl. Further, a suspension is prepared 
in the presence of an appropriate surfactant by adding water to the compound of the present invention, or an ermision 
is fomied using a surfactant such as polyoxyethylene-hardened castor oil (HCO-60). Polysorbate 80 or polyethylene 
glycol. Sodium chloride, glucose or glycerin may be contained in pharmaceutical preparations, or an ordinary dissolu- 
tion aid. buffer or analgesic may be added thereto. . . , ^ ■ tu. i ^i.,n«i 

In the case of suppositories, a known carrier can be used. Examples of the earner include polyethylene glycol, 
cocoa butter, higher alcohol, higher atoohol esters, gelatin, and semi-synthetic glyceride. 
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Besides, a coiorant, a preservative^lavor. a seasoning and a sweetener can be contl^B in pharmaceutical 



preparations. 

A method of administering the pharmaceutical preparations of the present Invention is not particularly limited, and 
it depends on the age, sex and other conditions of patients, and stages of diseases. For example, tablets, pills, solu- 
5 tions. suspensions, emulsions, powders, granules, syrups and capsules are administered orally. Injections are admin- 
istered intravenously either singly or in combination with an ordinary aid such as glucose or amino acids. Further, 
injections are administered intramuscularly, subcutaneously or intraperitoneally as required. Suppositories are admin- 
istered intrarectaily. 

The dose of these pharmaceutical preparations in the present invention is approximately selected depending on 
10 usage, the age. sex and other conditions of patients, and stages of diseases. TTie dose of the active ingredient com- 
pound for adults is preferably between approximately 0.001 and 1.000 mg. The amount of the active ingredient com- 
pound in the preparation in administration unit form is preferably between approximately 0.001 and 1 ,000 mg. 

The present invention will be illustrated specifically by referring to the following Production Reference Examples. 
Examples, Preparation Examples and Test Examples. However, the present invention is not limited thereto. 

15 

Examples 

Reference Example 1 
20 Synthesis of 2-f4'-methvlp henvnQuinoltni:>-4-carbQxviic acid 

Ten milliliters (2.2 N) of a sodium hydroxide aqueous solution was added dropwise to an ethanol (20 ml) suspension 
containing 1.47 g of isatin and 2.67 ml of 4-methylacetophenone at room temperature, and the reaction mixture was 
then heat-refluxed for 5.5 hours. The resulting reaction mixture was allowed to cool, and then acidified with 2 N sulfuric 
25 acid to obtain an orange-colored precipitate. This precipitate was coUected by fUtration. and dried to form 2.34 g of the 

above-mentioned compound. 

^H-NMR{DMS0-d6). 6 : 2.55(S. 3H), 7.32-7. 40(m. 3H), 7.66-7.71(m, 1H). 7.86(d. 1H). ai5(d. 1H). 8.21{d. 1H), 

8.43(S. 1H). 8.64{d, 2H) 
30 Reference Example 2 

Synthesis of 2-(3'-methvlohenv l)quinQHne-4-carbQxvlic acid 

The above-mentioned compound (0.62 g) was formed from 1.47 g of isatin and 2.68 g of 3-methylacetophenone in 
35 the same manner as in Reference Example 1 . 

^H-NMR(DMS0<l6), 5 : 2.46(s. 3H). 7.34(d, 1H). 7.47(t. 1H). 7.70(t. 1H), 7.86(t, 1H). 8.13(m, 3H). 8.46(S. 1H). 

8.66(d. 1H) 



40 



Reference Example 3 

Synthesis of 2-r2'-methviPhenvl^Quin Qline-4-cartx>xvlic acid 



The above mentioned compound (0.89 g) was formed from 1.47 g of isatin and 2.68 g of 2-methylaGetophGnone in 
the same manner as in Reference Example 1 . - . , « 

45 ^H-NMR(DMS0-d6). 5 : 2.42(6. 3H). 7.39(m. 3H). 7.55(m, 1H). 7.74(t. 1H). 7.87(t 1H). 8.05(s. 1H). 8.14(d, 1H). 

8.74(d. IH) 
Reference Example 4 
50 Svnthesis of 2-f2'.4'-dimelhyiphenvl )quinQline-4-cartxaxvlic acid 

The above-mentioned compound (1.00 g) was formed from 1.47 g of Isatin and 2.96 g of 2.4-dimethylacelophe- 
none in the same manner as in Reference Example 1 . 

lH-NMR(DMSO-d6). » - 2-37(s. 3H). 2.40(s. 3H), 7.17(d. 2H). 7.46(d. IH). 7.72{t. 1H). 7.85(t, IH). 8.02(s, 1H). 
55 8.12(d. IH). 8.72(d. IH) 
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c yrtthogte of g,/av4'-dime tHYiphP,nvl^Quinolinft-4-carboxYlic ad^l 
s -me above-mentioned compound (4.35 g) was formed from 2.0 g of isatin and 4.0 g of 3.4<iimethylacetophenone 
'"^IhTmRP^^^^^^ 3H). 7.33(d. 1H). 7.S4.7.eS(m. 1H, 7. 70-7.8e(m. IH). B.00.8.17(m. 

3H). 8.43(8. 1H).8.65(d.1H) 

10 RftfBrBnn" ^""^'8 s 



lasis of 2.f2'.4',fi'-*ri'"e*hvlphanvl^auinolinB-*-carboxvli<; acid 



The above-mentioned compound (0. 16 g) was formed from 2.21 g of isatin and 4.87 g of 2.4.6-trimethylaoetophe- 
8.75(d, 1H) m.p. 240«C (decomp.) 



Reference Example 7 



20 



25 



he at«ve-men.>oned conpound (0.70 g) was formed from 1.47 g of isatin and 3.60 g of 4-tert-txity.acetophenone 
H^R'SISSr "^^^^^^^^^^ 3H). 7.76(t 1H). 8.12(d. 2H). 8.27(d. 1H). 8.46(s. IH). 8.82(d 1H) 



30 



Rftter^nee Examole 8 

The above-mentioned compound (1 89 g) was formed from 1 .47 g of isatin and 3.76 g of 3-tr»luommethy1aoelophe- 
none in the same manner as m Reference Example 1. 

iH.NMR(DMS0-d6). 6 : 7.75-7.92(m. 4H). 8.24(d. IH). 8.60(s. IH). 8.65(m, 3H) 

35 Reference Example 9 

o.{y.^riHiinfomethv!phnnvl')auip nline-4-cart)0xvlicacid 

Rgfornnne gxamote 10 

Rynthft ffffT ^ g-/4'-brQrn f^phftnvl^auinniinp-4-oarhQ?^lig flCid 

The above-mentioned conpound (3.00 g) was formed frxHn 1 .47 g of isatin and 3.98 g of 4-bromoacetophenone in 
thesamemannerasin Reference Example 1. ,^ «... «^-r/ .ux q ii-n 

^H-NMR(DMS0<l6), 6 : 7.73-7.84(m. 4H). 8.17(d. IH). a28{d. 2H). 8.47(s. IH). 8. 65(d. IH) 

Reference g xamole 11 



45 



50 



The above-mentioned confound (2.21 g) was formed from 1 .47 g of isatin and 2.76 g of 4-f luoroacetcphenone in 

the same manner as in Refererx;e Example 1 . ^ ux o t «w i un « -^^-fl 40fm. 2H^. 

1H-NMR(DMS0<J6). 6 : 7.31-7.44(m. 2H). 7.68.7.74(m. 1H). 7.83-7.93(m. IH). 8.1 6(d. IH). 8.35.8.40{m. 2M}. 

8.47(s. lH).8.64{d. IH) 
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Rgfftrf*"^^ ExamQlQl2 

Syntf^esis of 2-(2'-chlofQDhenvn auinoline-4-carbQxvtic acid 

The above-mentioned compound (0.90 g) was formed from 1.47 g of Isatin and 3.1 g of 2-chloroacetophenone in 
the same manner as in Reference Example 1 . , » ^o/^ tu\ 

iH-NMR(DMS0^6). 6 : 7.12(t. 1H), 7.21(d. 1H). 7.48(t. 1H). 7.61(t. 1H). 7.78{m. 2H). 7.99(d. 1H). 8.08(s. 1H). 

S.74(d. 1H) 

10 Rpfprence gyample 13 

<. ;Ynthesis of 2-f4'-methQxvphenvl )quinQline-4>cart)oxYlic acid 

The above-mentioned compound (1.54 g) was formed from 1.47 g of isatin and 3.0 g of 4-methaxyacetophenone 
IS in the same manner as in Reference Example 1. . . , ^LJ^ oo-r/^ ou^ 

lH-NMR(DMS0-d6). 6 : 3.86(s. 3H). 7.13(d. 2H). 7.62-7.68(m. 1H). 7.79-7.85(m. 1 H). 7.94(d. 1H). 8.27(d. 2H). 

8.39(8. 1H). 8.61 (d, 1H) 



20 



2S 



Reference Example 14 

Synthesis of 2>f2'>methoxv ph6nvitouinoltnR-4-cart>0XYliQ apid 

The above-mentioned compound (0.91 g) was formed from 1.47 g of isatin and 3.0 g of 2.methoxyacetophenone 

in the same manner as in Reference Example 1 . v ^ .x « .. r,/-i ^ lj% 

iH-NMR(DMS0^6). 6 : 3.89(s. 3H). 7,14(t 1H). 7.22(d. 1H). 7.50(t, 1H). 7.72(t. 1H). 7.85(m. 2H). 8.13(d. 1H). 

8.33(s, 1H).8.92(d. 1H) 



pAfftrPTice Example 15 
30 Synthesis of 2-f2\6'-dimpthnxvnhenY l)quinQline-4<carboxvlic add 

The above-mentioned compound (0.59 g) was formed from 1.50 g of isatin and 3.68 g of 2.6KJimethoxyacelQphe- 

none in the same manner as in Reference Example 1 . , . . ^ r^.. ^a,. < u\ 

^H-NMR(DMSO<i6). 5 : 3.64(s. 6H). 6.76(s. 1H). 6-80{s. 1H). 7.40(t. 1H). 7.46(s. 1H). 7.55(t. 1H). 7.69(t. 1H). 

35 7.95(d, 1H).8.75(d, 1H) 
Refererxie Example 16 

gynthesis of 2-f4'-trifluoromethQxvphenvn nuinoline-4-carboxvriC add 

The above-mentioned compound (2.27 g) was fomied from 1,47 g of Isatin and 4.08 g of 4-trifluorom6thoxyace- 
tophenone in the same manner as in Reference Example 1. , « -»_a 

lH-NMR(DMSOKl6), 6 : 7.55(d. 2H). 7.72(t. 1H). 7.87(t. 1H), 8.19(d. 1H), 8.41{d. 2H), 8.49(s. 1H), 8.68(d. 1H) 

45 Reference Example 17 

Synthesis of 2-ohBnYl-3-methvlq iJinQlin6-4-cartX)Xv!lc acid 

Ten milliliters (2 N) of a sodium hydroxide aqueous solution was added dropwise to an ethanol (20 ml) suspension 
50 containing 1 .47 g of isatin and 2.68 g of propiophenone at room temperature, and the reaction mixture was then heat- 
reffcixed for 26 hours. The resulting reaction mixture was allowed to cool, and then concentrated under reduced pres- 
sure Ice water was added to the residue, and the mixture was extracted wHh ethyl ether. The aqueous layer was aad- 
rfied with dilute hydrochloric add. The predpitate was collected by filtration, and dried to form 1 .47 g of the above- 
mentioned compound. 

55 iH-NMR(DMS0^6). 5 : 2.39{s. 3H). 7.53-7.70{m. 6H), 7.71-7.83(m. 2H). 8.05(d. 1 H) 
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Rftfg''^P^Q Eyamole 18 

^^ iynthpsis of 2-phenyl-6-f>uorQQu i"Ql'"e-^-carbQxviic add 

5 The above-mentioned compound (1 .58 g) was formed trom 1 .65 g oi S-f luoroisatin and 2.40 g of acetophenone in 

the same manner as in Reference Example 1. . « « iu\ 

iH-NMR(DMSO-d6). 6 : 7.55(m. 3H). 7,80(m. 1H). a26(m. 1H). 8.48(m. 1H). 8.50{m. 1H). 8.56(s. 1H) 



10 



IS 



20 



25 



30 



ff Ynthft fr i^ nf p^hanvi-6-indoQuinQllne-4-cartwxYlic acid 

The above-mentioned compound (2.01 g) was formed from 2.73 g of S^odoisatin and 2.40 g of acetophenone In 
the same manner as in Reference Example 1 . ^ LJ^ o i c/e i un 

iH-NMR(DMS0-d6). S : 7.57(m. 3H). 7.92(d. 1H), 8.12(m. 1H), 8.28(m, 2H). 8.51{s, 1H), 9.15(3, 1H) 

Rftfg>renee Example 20 

.Synthesis of 2>DhenYl-'^-chlQroQu inoline-4-carboxvlic acid 

The above-mentioned compound (0.42 g) was formed from 0.70 g of 4.chloroisatln prepared by a known method 
[A. E. Senear. J. Am. Chem. Soc. fifi, 2695 - 2697 (1946)] and 0.82 ml of acetophenone in the same manner as in Ref- 

^'^"""H-SDMSO-d^ 6 : 7.52.7.62{m. 3H). 7,81-7.86(m. 2H). 8.16(dd, 1H). 8.26{s. 1H). 8.33-8.37(m. 2H) 
Reference Example 21 

.qynihftfife nf p.Dhenvl- R-^lnroQuinolinft-4-carbQXYliC add 

The above-mentioned compound (1 .72 g) was formed from 1 .47 g of S^iiloroisatln and 3.10 g of acetophenone In 

the same manner as in Reference Example 1. « .^/^ \,ux ooc/.. ^u^ a ois/c 

^H-NMR(DMSO<J6). 5 : 7.61(5. 1H). 7.64(s, 1H). 7.71(t. 1H). 7.86{t. 1H), 8.16(t 1H). 8.35(s. 1H). 8.36(s. 1H). 

8.47(s, 1 H). 8.67(d. 1 H) 
35 Reference Example 22 

Synthesis of 2-phenyi-7-chlor oquinoline-A^aifaQxvlic acid 

The above-mentioned conpound (1 .26 g) was formed from 1 .0 g of 6^loroisatin prepared by a known method (A. 
E. Senear. J. Am. Chem. Soc.. fifi. 2695 - 2697 (1946)] and 1.3 ml of acetophenone In the same manner as in Refer- 

ence Example 1 ' 

lH-NMR(DMSO-d6). B : 7.53-7.64(m. 3H), 7.74(dd. 1H). 8.21-8.30(m, 3H). 8.49(S. 1H), 8.73(d. 1H) 

peference Example 23 

.QynfhPfijg nf p^henv !-ft-/^lnrn>8-mftthvtauinQiinfi-4-fiafhOXYliC aCld 

The above^entioned compound (1.03 g) was fornied from 1.95 g off 5-chloro-7Hnethyrisatin and 2.40 g of ace- 

tophenone in the same manner as in Reference Example 1. « oir/ <ljx a Aatr. 

1H.NMR(DMS0K16). B : 2.53(S. 3H). 7.55(m. 3H). 7.65(d. 1H), 8.03(d. 1H), 8.25(d. 2H). 8.35(s, 1H), 8,46(s. 1H) 

Reference Example 24 

j ^ynthesis of 2-phenyU6-m6thvlq iiinoline-4-carboxYlic acid 

Benzaldehyde (2.1 2 g) and 2.1 4 g of p-toluidine were dissolved in SO ml of ethanol. and 1 .76 g of pymvic acid were 
added thereto dropwise. The reaction mixture was then heat-refluxed for 6 hours. The resulting reaction mixture was 
cooled to room temperature, and then concentrated under reduced pressure. The residue was dissolved in a 1 N 
sodium hydroxide aqueous solution. This aqueous solution was extracted with ethyl ether, and the aqueous layer was 
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acidified with dilute hydrochloric acid. flPecipitate was collected by filtration, and dried to f^Psi g of the above- 
mentioned compound. 

iH-NMR(Dr^S0-d6). 5 : 2.54(s. 3H). 7.54(m. 3H). 7.69{d. 1H). 8.05(d. 1H). a26(d. 2H). 8.37{s. 1H). 8.44(s. 1H) 

5 Reference Example 25 

ji^ ynthpsis nf 2-f3'>nitrnDhenvnQi JinQnne-4-carboxvlic acid 

The above-mentioned compound (0.75 g) formed from 6.86 g of 3-nitrobenzaldehyde, 4.9 g of aniline and 2.0 
10 g of pyruvic add in the same manner as in Reference Example 24. ocn/e iw\ 

^^H-NMR(DMS0<l6). 6 : 7.25-7.36(m. 1H). 7.85.7.91(m. 2H). 8.20-8.31{m, 1H). 8.3 7^.40{m. 1H). 8.60{s. 1H). 
8.69(d. IH). 8.76(d. IH), 9.10-9.12(m. 1H) 



IS 



pofArpnce Example 26 
.c ^ynihpsis pf 2-r2'-isQpm pvlnhenvl>Quinoline-4-caiiX)XYliC aci<j. 

The above-mentioned corrpound (1 .48 g) was fomied from 1 .4 g of 2-isopropylbenzaldehyde prepared by a known 
method [Chem. Pharm. Bull.. 3S. 1953 - 1968 (1987)]. 0.88 g of aniline and 0.83 g of pyruvic acid in the same manner 

20 as in Reference Example 24. .iuv rv^/^ -i« 

^H-NMR(DMS0-d6). & : 6H). 3-16-3.21(m. 1H). 7.32.7.53(m. 4H). 7.71(t 1 H). 7.84(t. IH). 7.92(s. IH). 

8.10(d. 1H).8.73(d. IH) 
Reference Example 27 

Synthesis of 2-phenYi-7-methv lquinQline-4-caft>Qxvlic acid 

The above-mentioned compound (1 .30 g) was formed from 4.0 g of benzaldehyde. 4.0 g of m-toluidine and 3.28 g 
of pyruvic acid in the same manner as in Reference Example 24. 

lH-NMR(DMS0Hd6). 5 : 2.56(s. 3H). 7.52-7.61(m. 4H). 7.97(s. IH). 8.25(d, IH). 8. 36{S. 1H), 8.56(Cl. IH) 

m.p. 233 - 237*C 



2S 



30 



Reference Example 28 

35 Synthesis of P-phenvl-&-niftthy'qu'nQlinfr-4-cartK)XYltC acid 

The above-mentioned compound (1 .74 g) was formed from 3.96 g of benzaldehyde. 4.0 g off o-toluidine and 3.28 
of pyruvic acid in the same manner as in Reference Example 24. 

lH-NMR(DMSO-d6). 6 : 2.85(s. 3H). 7.50.7.62(m. 4H). 7.71(d. IH). 8.33-8.36{m. 2 H). 8.47(d, 2H) 



40 



46 



Reference Example 29 

Synthesis of 2-phenvt-6-isopropviq tJinQline-4-cartXPCVIic add 

The above-mentioned compound (1.23 g) was formed from 1.59 g of benzaldehyde. 1.35 g of 4-isopropylaniline 
and 1 .32 g of pyruvic acid in the same manner as in Reference Example 24. o 

lH-NMR(DMSO-d6), 6 : 1.26(d. 6H). 2.96-3.03(m. IH). 7.36-7.65(m. 4H). 8.10-ai 8(m, 3H). 8.44(6. IH), 8.64(s. 

1H) 

* 

50 Reference Example 30 

Syniheftis ai 2-phen v l-R-chlQrQOuinoline-4-CarbQXYliC flffW 

The above-mentioned compound (0.48 g) was fonned from 2.12 g of benzaldehyde. 2.60 g of 2-diloroaniline and 
55 1 .80 g of pyruvic acid in the same manner as In Reference Example 24. 

^H-NMR(DMSO-d6). 6 : 7.47-7.78(m. 4H). 8.06(d. IH). 8.32(d, 2H). 8.57{s. IH). 8. 64(d. IH) 
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Raferanca Example 31 

fi yftthesis of p-phftnvl-6-met >'^vYn"inQtine-4-carboxviic acid. 

The above-mentioned compound (0.63 g) was formed from 3.3 g of benzaldehyde. 3.83 g of p-anisidine and 2.37 
g of pyruvic add in the same manner as in Reference Example 24 

?H.NMR(DMSO<i6), 6 : 3.93(s. 3H). 7.50-7.60(m. 4H). 8.08-8.15(m. 2H). 8.24{d. 2 H). 8.46(s. 1H) 

R^ffippnftfi Example 32 



The above-merrtoned co^pourKl (2.82 g) was formed from 5.31 g Of benzaldehyde. 6.^ 

g of pyruvic add in the same manner as in Reference Example 24. 

1 H-NMR{DMSO-d6). 5 : 3.98(s. 3H). 7.37(d. 1 H), 7.58{m. 4H). 8.27(m. 3H), 8.57(d. 1 H) 



20 



Rofnranna Example 33 

gyn^hiigfe nf 9.nhenvl-«-niethoxvQ u innlinB.4-carboxvlic acid 

The above-mentioned confound (2.45 g) was formed from 3.47 g of benzaldehyde. 4.03 g of canisidine and 2.90 
g of pyruvic add in the sanre manner as in Reference Exaniple 24. . 8 44(s 1H) 

iH-NMR(DMS0-d6). 5 : 4-04(8. 3H). 7.30(d. 1 H). 7.53-7.66(m. 4H). 8.14{d. 1H). 8. 28(d. 2H). 8.44(s. M) 

25 Refarance E xample 34 

Synthesis ^ 9^>henvi-s 7-dimefho? ^tiinoline-4-carboxylic acid 

The above-mentioned conpound (0.93 g) was fomied from 1 .06 g of benzaldehyde. 1 .68 g of 3.5-dimethoxyaniline 

m.p. 240 - 240.5«C (decpmp.) 
RRfflrence Example 35 

Rvnfhfisis of 2-fr-m»frhvlQhBnvlV 'f 7^imethQxvqiiinoiinfl-4-carb9XYHc ftcid 

The above-mentioned compound (0.86 g) was formed from 3.60 g of o-toluatdehyde, 4.60 g of 3.5-dimethoxyaniline 
and 2 64 a of pymvic acid in the same manner as In Reference Example 24 ^ i ux 7 qn/m 

40 1H^R(5IS)<16). 6 : 2.35{s. 3H). 3.83(s. 3H). 3.89{s. 3H). 6.58(s. 1H). 6.95(s. 1H). 7.01(s. 1H), 7.30(m. 3H). 

7.40(d, 1H) 

^^ffrgfif^P Example 36 



45 



SO 



55 



The aboveHTientioned compound (1.58 g) was formed from 3.18 g of o-benzaldehyde. 4.60 g of 3.4Klimethoxy- 
anilina and 2 64 a of Dvruvic acid in the same manner as in Reference Example 24. , . . « « or./ ^ ux 

l|i5£Ri?MSo5d!^ ?3 96(S. 3H). 4.01(S. 3H). 7.53(m. 4H). 8.15(S. 1H). 8.20(S. 1H). 8.25(s. 1H). 8.33(s. 1H) 

Rafarance E xample 37 

RviUhftsis of 2-(y.m«thvlnhenvH -fi 7.rtimBthaxvniiinoline-4-carfaoxvli<? apid 

The above-mentioned compourKl (3.15 g) was formed from 2.40 g of <>tolualdehyde. 3.00 g of 3,4-dimethaxyaniBne 

and 1 70 o of pyruvic acid in the same manner as in Reference Example 24. ci/rr, 
'nlliRlO^^^ 6 : 2.39{s. 3H). 3.95(s. 3H). 3,97(s. 3H). 7.17.7,20(m. 1H). 7. 33.7.38(m. 2H). 7.48.7.51(m, 

2H). 7.88(8,1 H), 8.20(8. 1H) 
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..^.^.^ 

Synthesis of 2-ohenvt-6.8-dimethoxvQuinoline-4-caiboxvtic acid 

The above-mentioned conrjound (0.89 g) was formed from 2. 12 g of benzaldehyde, 3.06 g of 2.4-dimelhoxyaniIine 
and 1 .76 g of pyruvic acid in the same manner as in Reference Example 24. 

^H-NMR(DMS0-d6). 6 : 3.85(s, 3H). 3.98(s. 3H). 6.82(s. 1H). 7.48(m. 3H). 7.83(s, 1H). 8.19(d. 2H), 8.30{s. 1H) 

Reference Example 39 

Synthesis of 2>(2'-methviphenvi^6.8 -dimethoxvauinoline-4'CarboxYlic acid 

The above-mentioned compound (1 .69 g) was formed from 2.40 g of o-tolualdehyde, 3.06 g of 2,4-dimethQxyaniline 
and 1.76 g of pyruvic acid in the same manner as in Reference Example 24. 

■•H-NMR(DMSO-d6). 6 : 2.39{s, 3H), 3.92{s. 3H). 3.97{s. 3H), 6.93(d. 1H). 7.36(m. 3H). 7.49{m, 1H). 7.73(d. IH). 
8.03{s, IH) 

Refererce Example 40 

Synthesis of 2-f2'-methvlDhenvlV5.8-dimethoxvQuinoline'4 -Garboxvlic add 

The above-mentioned compound (3.44 g) was formed from 3.60 g of o-tolualdehyde. 4.60 g of 2,5-dimethoxyartline 
and 2.64 g of pyruvic acid in the same manner as in Reference Example 24. 

^H-NMR(DMSO-d6). 5 : 2.34(s. 3H), 3.79(s. 3H), 3.89(s. 3H), 6.86(d. IH), 7.06(d. IH). 7.25{s. IH). 7.31 (m. 4H) 
m.p. 234 - 235'C (decomp.) 

Refererx;e Example 41 

Synthesis of 2-(2*-methvlphenvl)-7.8'dimethQxvQuinoiine^-carboxviic add 

The above-mentioned compound (2.25 g) was formed from 2.30 g of o-tolualdehyde, 2.90 g of 2,3-dimethoxyaniIine 
and 1.66 g of pyruvic acid in the same manner as in Reference Example 24. 

^H-NMR(DMS0-d6). 6 : 2.44{s, 3H). 3.95(s, 3H). 4.00(s. 3H). 7.13-7,16(m. IH), 7. 33-7.45(m, 2H). 7.54-7.57(m. 
IH). 7.66(d. 1H), 7.88(s. IH), 8,46(d, 1H) 

Reference Example 42 

Synthesis of 2-phenyl-8-methoxvethvloxvauinoline-4-carboxvlic acid 

The above-mentioned compound (1.40 g) was formed from 1.14 g of benzaldehyde, 1.80 g of 2-methoxyethyloxy- 
aniilne and 0.95 g of pyruvic acid in the same manner as in Reference Example 24. 

^H-NMR(DMS0^6). 6 : 3.52(s, 3H), 3.87{t 2H). 4.38(t. 2H). 7.30(d, IH), 7.49-7. 60(m. 4H). 8.17(d. IH). 8.29(d. 
2H),8.42(s. IH) 

mjp, 128 - 133»C 

Reference Example 43 

Synthesis of 2-(2'-methylDhenvl)-7-methoxvmet hvloxvaurnoline-4-carbaxvlic add 

The above-mentioned compound (1.26 g) was formed from 2.74 g of o-tolualdehyde. 3.50 g of 3-methoxymethyl- 
oxyaniline and 2.00 g of pyruvic add in the same manner as in Reference Example 24. 

^H-NMR(DMSO-d6). 5 : 2.40{s, 3H). 3.41(s. 3H). 5.41(s. 2H). 7.34-7.63(m, 6H), 7. 88{s. IH). 8.68(d, IH) 

Reference Example 44 

Synthesis of ethyl 2-phenvl-8-nitrQauinoline.4-cafboxvlate 

Benzaldehyde (19.5 g). 25.6 g of 2-nitroanil|ne and 16.2 g of pyruvic add were mixed, and 10.4 ml of cone, sulfuric 
acid were added thereto dropwise at room temperature. After the mixture was stirred for 30 minutes, chloroform, water 
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«... „ reaction mixture, and the aqueous layer was ^Ij^^f^^ 

was acidified with cone, hydrochloric acid to obtain 25.0 g o1 crude 2l3henyJ^-n,troquirione^.ca*^ 

serS-sSd. This semi-solid was dissolved in 300 ml of ethanol. and 37 ml of cone, sulfuric acid were ^^^f^^^^^ 
'me mixture was heat^efluxed for 6 hours. After the reaction mixture was cooled to room temperature^e precipitate 
f^mStas ^lle^ed by filtration, and recrystailized from methyl ethyl ketone to fomi 2.50 g of the abo^e^entoned 

''°T"|!ImR(DMS0^6). 5 • 1-*6(t. 3H). 4.51(q. 2H). 7.56.7.65{m, 3H). 7.83.7.89(t. 1 H). 8.23-8.28(m, 2H). 8.35(d, 1H). 

8.64(S. 1H). 8.81 (d. 1H) 
m.p. 138-1 40«C 

RfttftfftP^^ Example 45 

RY"t ^'i * ?'s of 2-Dh6nYi-B-nitrQQuin nne-4>carboxvlic acid 

Ethyl 2.phenyl-8.nitroquinone-4-carboxync add (1.09 g) formed in Reference Example 44 was suspendedin 8 ml 
of ethanol and 1 2 M (6 ml) of a sodium hydroxide aqueous solution was added thereto at room tenrperature. The mix- 
turt^irstrred i approximately 40'C for 2 hours. The reaction mixture -as oodedv^^^ to^^^^ 
dilute hydrochloric acid. The crystals precipitated were collected by filtration, washed with water, and dned to obtain 
0.97 q of the above-mentioned compound. « ^^/^ hux 

^H.NMR{DMS0^6). 6 : 7.60(m. 3H). 7.86(t. 1H). 8.28(m. 2H). 8.38(d. 1H). 8.66(s. 1H). 8.91(d. 1H) 

Rfifprence Example 46 

Synthesis of ethyl 2-PhePYi-8-ami"oq M'"Q'''"Q-4-cait>oxYlate 

Ethyl 2-phenyl-8-nitroquinone-4<arboxylate (2.0 g) formed in Reference Example 44 was hydrogenated in DMF in 
the presence of Pd/C in a usual manner to obtain 1 .70 g of the ^'^^^-^'^"^^"f^f J^^""^^ „ „ « „. 

lH.NMR(DMSO-d6). 5 : 1.43(t. 3H). 4.50(q. 2H). 6.96(d. 1H). 7.36{t. 1H). 7.51-7. 62(m. 4H). 8.27-8.37(m. 3H) 

nrtp. 66 - 69'C 
Reference Example 47 

gjy nth^-'^is ethvi 2-p h ^ nv*-ft-agetviaminoaulnQline'4-carty?xYiate 

Ethyl 2-phenyl-8-aminoquinoline^-carboxylate (0.82 g) formed in Reference Example 46 was acetylated in a usual 
manner to obtain 0.75 got the above-mentioned compound. « .^/^ q ^« ou^ ««»fc: im 

^H-NMR(DMSO<l6). § : 1.44(t 3H). 2.35{S. 3H). 4.50(q, 2H). 7.63(m. 4H). 8.12(d. 1H). 8.44{m. 2H). 8.52(s. 1H). 
8.66(d. 1H), 10.12(s. 1H) m.p. 141.5 - 142-C 

40 Reference Example 48 

Synthesis of 2>phenyl-8-acetvlam innqulnortne-4-cart30xvlic acid 

Ethyl 2^Dhenyl-8-acetylaminoquinoiine-4-carboxylate (0.67 g) fomied in Reference Example 47 was suspended in 
6 ml of methanol, and 4 ml (1.1 M) of a sodium hydroxide aqueous solution were added thereto alroom temperaU^e. 



25 
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35 



45 



The mixture was then stirred at approximately 40-C for 1 hour. The reaction ^^'^^^Xf^"^^ 
ized with dilute hydrochloric acid. The precipitate was collected by filtration, and dried to obtain 0,46 g of the above- 

*"^^h"|SiSdiS 6 : 2.35{s. 3H). 7.54.7.68(m. 4H). 8.27(d. 1H). 8.39(dd. 2H). 8. 52(s. 1H). 8.65(d. 1H). 10.13(s. 
so 1H) 

m45. 254 - 255''C (decomp.) 

q ^^rance Example 49 
55 Synthesis of ethvi 2'Phenyl>8-methanftsuHonvlam inQauinoiine-4-carboxviate 

Ethyl 2-phenyl-8-aminoquinoline-4-cart50xylate (1 .02 g) formed in Reference Example 46 was methanesulfbnyiated 
in a usual manner to obtain 1 .16 g of the above-mentioned compound. 
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iH.NMR(DMSO-d6), 6 : 1.44<t. 3H)^7(s, 3H). 4,51(q, 2H). 7.63(m. 4H). 7.72(1 1H), 7^^1H). 8.44(s. 1H). 
8.46(s. 1H). 8.54{s, 1H). 9.63(s. 1H) 
m.p. 145.5 - 146.2*'C 

5 Reference Example 50 

Synthesis ol 2-Dhenvl-8-methapesuifanvlam inQauinoline-4-carboxvlate 

Ethyl 2-phenyI-8-methanesulfonylaminoquinoline-4-carboxyiate (0.99 g) obtained in Reference Example 49 was 
10 hydroiyzed in the same manner as in Reference Example 48 to form 0.38 g of the above-mentioned compound. 

^H.NMR(DMS0Ki6). 6 : 3.17(s. 3H). 7.53-7.72{m. 4H). 7.82(d. 1H). 8.37(d. 1H), 8. 45(d. 2H). 8.53(s, 1H). 9.61(s. 

1H) 

m.p. 263 • 264'C (decomp.) 

75 Reference Example 51 

Synthesis of 2-fg-methQxvmethvloxvph6nvn guinoline^-carboxvnc add 

The above-mentioned compound (1 .53 g) was formed from 1 .47 g of isatin and 3.64 g of 2-melhoxymelhy!oxyacG- 
20 tophenoneinthesamemanner as in Reference Example 1. ..^-.^.^ 

^H-NMR(DMSO<l6). 6 : 3.58(s. 3H). 5.64(s. 2H). 7.05(m. 2H). 7.51{d. 1H). 7.60(t 1H). 7.79(t. 1H). 7.91(m, 1H). 

8.20(d, 2H). 8.70(8. 1H) 
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Example 1 

Synthesis of 2-phenvlquinQline-4 -carbQnviauanidine 



[A] 2-Phenyl-4-quinolinecarboxyIic acid (1.99 g) and 1.43 g of 1.r-cart)onytdiimidazole were added tp 20 ml of 
anhydrous DMF. and the mixture was stirred at room temperature for 2 hours under a nitrogen atmosphere. 
30 [B] A mixture of 4.60 g of guanldine hydrochloride and 2.90 g of sodium methoxide was stirred in 30 ml of anhy- 
drous methanol at room temperature for 1 hour. Then, the reaction mixture was filtered in a nitrogen stream, and 
the crystals were washed with methanol. The filtrate was concentrated to dryness under reduced pressure, and 
anhydrous benzene was added to the residue. The mixture was reconcentrated. and then dried under reduced 

pressure. u 
35 [C] -me solution obtained in [A] was added to the dry guanldine obtained in [B] under a nitrogen atmosphere while 
being cooled with ice, and the mixture was stirred at room temperature for 12 hours. Subsequently, the reaction 
solution was concentrated under reduced pressure, and ice water was added to the residue. The mixture was fur- 
ther stirred for 30 minutes. The precipitate was collected by filtration, and the crystals were washed with water and 
then with a small amount of ethyl ether. The crystals were further washed with 10 ml of ethand. and dned tP obtain 
40 1 .85 g of the above-mentioned compound, m.p. 268'C (decomp.) 

Example 2 

Synthesis of 2-f4'-mefthvlnhenvP quinQline-4-r.arhonvlauanidine 



The above-mentioned compound (1 .35 g) was formed as a white crystal in the same manner as in Example 1 using 
2.0 g of 2-(4'-methylphenyl)quinoline-4.carboxylic acid obtained in Reference Example 1 as a slartng material, m.p. 
244.3 - 244.5°C 

so Example 3 

Synthesis of 2-f3'H7irthvinhenyt) qtjinQline-4-carbonvlauanidine 

The above-mentioned compound (0.60 g) was formed In the same manner as in Example 1 using 0.53 g of 2-(3'- 
55 methyiphenyl)quinoline-4-carboxyiic add obtained in Reference Example 2 as a starting material. m.p. 248»C 
(decomp.) 
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)le4 

Synthesis of 3.(g'-methvlphenvttauino line-4-cafbonviQuanidine 

The above-mentioned compound (0.75 g) was formed in the same manner as in Example 1 using 0.79 g of a-ja"- 
melhylphenyl)quinonne.4-carboxyiic add obtained in Reference Example 3 as a starting material, m.p. 257.5 - 258.5 C 

(decomp.) 
Example 5 

^ynthftf rP ^ 9.(g^iMPr t7r yY'P^^'^"^^°"'""'''"Q-^'g^^"^°"^"^^<"^ 

The above-mentioned compound (1.17 g) was formed as a brown crystal in the same manner as in Example 1 
using 1 .46 g of 2-(2Msopropylphenyl)quinoline^-carboxylic acid obtained in Reference Example 26 as a starting mate- 
rs rial. m.p. 224 - 230''C 

Example 6 

Synthesis of 2-f2'.4'-dimethvlphe nyl)quinoline-4-carbonvlquaniding 

20 

The above-mentioned compound (1.06 g) was formed as a brown crystal in the same manner as in Example 1 
using 0.96 g of 2-(2'.4'-dimethylphenyOquinoline-4-carboxylic acid obtained in Reference Example 4 as a starting mate- 
rial. m.p. 226 - 233*0 (decomp.) 

25 Example 7 

Synthesis of 2»f3'.4'-dimBthvtphen vnauinoline-4-cartx)nviquanidine 

The above-mentioned compound (2.82 g) was formed as a white crystal in the same manner as in Example 1 using 
30 3.3 g of 2-(3\4'-cfimethyiphenyl)quinoline-4-carbQxylic acid obtained in Reference Example 5 as a starting material. 
m.p. 240 - 243''C (decomp.) 

35 Synthesis of 2 -f:>' d' fi'.trimethYlphenvnauinoline-4-carbQnYlauanidlne 

The above-mentioned compound (0.15 g) was formed in the same manner as in Example 1 using 0.14 g of 2- 
(2*,4\6 -trimethytphenyt)quinoline-4.carboxylic acid obtained in Reference Example 6 as a starting matenal. m.p. 247 - 
250''C (decomp.) 



45 



Svnth<^sis of 2-f4'-tprt-butvlphp nYlVluinolinft-4-carbonvtQuanidine 

The above-mentioned compound (0.69 g) was formed in the same manner as in Example 1 using 0.61 g o|^2-(4'- 
ten.butylphenyl)quinoline-4-carboxylic acid obtained in Reference Example 7 as a starting material. m.p. 272 C 
(decomp.) 

Example 10 

Synthesis of 2-f3--trlfluoromethvtP ^env<^ouinQline-4-carbonvlquanidine 

The above-mentioned compound (1 .30 g) was formed in the same manner as in Example 1 using 1.59 g of 2-(3*- 
trifluorom6thylphenyOquinoline-4K:arboxylic acid obtained in Reference Example 8 as a starting material. m.p. 263*C 

55 (decomp.) 



so 
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Synthesis of 2-f2'-trtfluQromethvlDh6nvnauinonne-4-carb Qnvlauan!din6 

The above-mentioned compound (1 .23 g) was formed in the same manner as in Example 1 using 1 .59 g of 2-(2'- 
trifluoromethylphenyl)quinoline-4-carboxylic add obtained in Reference Example 9 as a starting material, m.p. 251 - 
252*C (decomp.) 

Example 12 

Synthesis of 2-(4'-brQmQip hftnyl^quinolin9-4-carbonvlquanidine 

The above-mentioned compound (1.40 g) was formed in the same manner as in Example 1 using 2,70 g of 2-(4'- 
bromophenyOquinoline-4-carboxylic add obtained in Reference Example 10 as a starting material. m.p. 243 - 244''C 
(decomp.) 

Example 13 

Synthesis of 2-(4'-fluorQnhenvl^QUinQline-4Ky ^rfaonvlQuanid!ne 

The above-mentioned conpound (1 .28 g) was formed as a white crystal in the same manner as in Example 1 using 
1.70 g of 2-(4Mluorophenyl)quinoline-4-carboxylic acid obtained in Reference Example 11 as a starting material, m.p. 
238 - 241 <*C (decomp.) 

Example 14 

Synthesis of 2-f2'-chlorDPhenvnauin Qline-4-carbonvlauanidine 

The above-mentioned compound (0.25 g) was formed in the same manner as in Example 1 using 0.83 g of 2-(2'- 
chlorophenyl)qulnoline-4-carbaxylic acid obtained in Reference Example 12 as a starting material, m.p. 250 - 250.5'C 
(decomp.) 

Example 15 

Synthesis of 2-(4'-methQXY pheny1Viuinoiine-4-carbonvlauanidine 

The above-mentioned conpound (1 .20 g) was formed as a white crystal in the same manner as in Example 1 using 
1.54 g of 2-(4'-m6thoxyphenyl)quinoline-4-carboxyfic add obtained in Reference Example 13 as a starting matenal. 
mp: 244.3 - 244.7*C (decomp.) 

Example 16 

Synthesis of 2-f2'-methoxvnhenvlkr uinQiine-4-cart3Qnvlguanidine 

The above-mentioned compound (0.41 g) was formed in the same manner as in Example 1 using 0,87 g of 2-(2*- 
methaxyphenyl)qu»TOllne-4-caitx»cylic add obtained in Reference Example 14 as a starting material. m.p. 254 - 
256^''C (decomp.) 

Example 17 

Synthesis of 2-r2'.6'-dimethQxvphenv i^auinQline-4-carbQnvlauanidine 

The above-mentioned conpound (20 mg) was fbmfied in the same manner as in Example 1 using 0.52 g of 2-(2\6'- 
dlmethoxyphenyi)qulnoline-4-carboxylic acid obtained in Reference Exannple 15 as a starting material, m.p. 258'C 
(deoorrp.) 
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gYamnle 18 

thesis of 2-f4'-trtfluorom( 

The above-mentioned compound (1 .88 g) was formed in the same manner as in Example 1 using 1 .67 g of 2-(4'. 
trifluoromethoxyphenyl)quinonne-4-carboxylic acid obtained in Reference Example 16 as a starting matenai. m,p. 

243*C (decomp.) 
gxamole 19 

Sy nthflgis of 2.fy-nitroD hftnY')q"i"Q""»-^-<^'^fbQ"^q^"'^'"Q 

The above-mentioned compound (0.76 g) was formed as a brown aystal in the same manner as in Example 1 
using 0.75 g of 2-(3'-nitrophenyOquinoline-4-carboxylic acid obtained in Reference Example 25 as a starting matenai. 
IS m.p. 184- IWC 

Example 20 

Synthftsis of 2>f3'-aminq3henvhQM innline^-carbonvlQUanldlne 

2.(3'.Nitrophenyi)qulnoline-4-carbonyiguanidine (0.40 g) formed in Example 1 9 was dissolved in 40 ml of methanol, 
and hydrogenated under normal pressure for 5.5 hours in the presence of 0.3 g of Pd/C (purity 10%). The catalyst was 
filtered off from the reaction solution, and the filtrate was concentrated to obtain 0.45 g of the above-mentioned com- 
pound as a brown crystal, m.p. 209 - 210**C 

Example 21 

csynthftsis of g>phenvi-; ^-nnftthvtauinoiinft-4-cart?Qnytguanidine 

The above-mentioned compound (1.06 g) was formed in the same manner as in Example 1 using 1 .05 g of 2-phe- 
nyl-3-methylquinoline-4-carboxyllc add obtained in Reference Example 1 7 as a starting material, m.p. 270»C or higher 



Example 

35 Synthesis of 7^h(^ny\-^ ^\TfkYiina\\nP^4<.fir^^ 

The above-mentioned compound (0.52 g) was formed in the same manner as in Example 1 using 0.50 g of 2-phe- 
nyl-6-methytqunoiine-4-carboxylic add obtained in Reference Example 24 as a starting material, m.p. 276.5''C 

40 Example 23 

Synthesis of 2-phenyl-7>methvlq uinQiine-4-carbonvlquanidine 

The above-mentioned compound (0.86 g) was formed as a pale red crystal in the same manner as in Example 1 
45 using 0.92 g of 2-pheny|.7-methylquinoline-4.carboxylic acid obtained in Reference Example 27 as a starting material. 
m.p. 250''C or higher 

Example 24 

so Synthesis of 2-phenvi-8- qifithylauinorme-4-carbonvlQuanidine 

The above-mentioned compound (1.50 g) was formed in the same manner as in Example 1 using 1 .32 g of 2-phe. 
nyl-8-methylquinoIine-4-carbaxylic add obtained in Reference Example 28 as a starting matenai. m.p. 221 (decomp.) 

55 
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gYamole 25 

Synthesis o< 2-phenvl'6-ise»rQDvtauin nrin6«4-carbonvlQuanidine 

The above-mentioned compound (0.33 g) was formed in the same manner as in Example 1 using 0.98 g of 2i3he- 
nyl-6HSopropylquinoline-4<art5oxylic acid obtained in Reference Example 29 as a starting material, m.p. 254.5 - 255«C 
(decomp.) 



gxamole 26 

Synthesis of ? --phwiy<-&-flunroouinoline-4-carbQnYlquanidin9 

The above-menlioned compound (0.54 g) was formed in the same manner as in Example 1 using 1 .07 g of 2-phe- 
nyl-64luoroquinoline-4-carbQxylic acid obtained in Reference Example 18 as a starting material, m.p. 258-C (decomp.) 



Example 27 

Synthesis of 2-oh6nyl-B-iQdQquinol ine>4-carbQnylQuanidine 

The above-mentioned compound (1 .20 g) was formed In the same manner as in Example 1 using 1 . 1 3 g of 2-phe 
nyl-6-iodoquinoline-4-carboxylic acid obtained in Reference Example 19 as a starting material. m.p. 270'C or higher 



Example 28 

Synthesis of 2-Dhenvl'5-chiorQauin Qlin6-4-cart3onYlquanidine 

The above-mentioned compound (0.41 g) was formed as a brown crystal in the same manner as in Example 1 
using 0.42 g of 2-phenyl-5-chloroquinoline-4-carboxy1ic acid obtained in Reference Example 20 as a starting matenal. 
nxpi 229 - 234«C 

Example 29 

Synthesis of 2-ohenvi-6-ch lQroQuinQiine-4-carbonvlquanidine 

The above-mentioned compound (1.07 g) was formed as a brown crystal in the same manner as In Example 1 
using 1.0 g of 2-phenyi-6-chloroquinoline-4-cart3Qxylic acid obtained in Reference Example 21 as a starting matenal. 
m.p. 250*C or higher 

Example 30 

Synthesis of 2-phenvl-7->chloroQuin oiine-4-carbonvlQuanidine 

The above-mentioned compound (1.12 g) was formed as a brown crystal in the same manner as In Example 1 
using 1.0 g of 2-phenyl-7K^lofoqulnoIine-4-carboxylic acid obtained in Reference Example 22 as a starting matenal. 
m.p.229 - 23rC 



Example 31 

Synthesis of 2-phenvl«8-chloroQuinQline-4-ca rbQnvlauanidine 

The above-mentioned compound (0.1 1 g) was formed in the same manner as in Example 1 using 0.40 g ol 2i3he- 
nyl-8-chloroquinoline-4-caibQxylic acid obtained in Reference Example 30 as a starting material. m.p. 220»C (decomp.) 



55 
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Synthesis Of 2-nh0nvU6^lor o -ft-methvlQuinolin6-4-cart)onYtqManidine 

The above-mentioned cx)mpound (1.00 g) was formed in the same manner as in Example 1 "Sing 0 8^^ 9 oj^^-ph^^ 
nyl^^lo^rmethylquinolin^^ acid obtained in Reference Example 23 as a starting matenal. m,p. 159 ■ 

160*C(decomp.) 



i(;yuanidine 



Example 33 

cs ynihefiifi of 2- rn»"Y'-fi-"^fi^hn^*»"Q<i"9-^-CQ 

Th« ah«i/p montioned comoound (0.68 g) was formed as a white crystal in the same manner as in Example 1 using 

250 - 251*0 
Exanrmle 34 

Synthesis of 9^hPnyl-7-me thnvYq"tnQltnff>4-Garfaonviquanidine 

The above-mentioned compound (1.60 g) was formed in the same manner as in ^P'^J .^f J 
ny|.7-methoxyquinoline.4.carboxyr.c acid obtained in Reference Example 32 as a starting matenal. m.p. 263.5 - 264 C 

Example 35 

;is l yf g-phenvl-B-mel 

(Method 1) 

The above-mentioned compound (2.40 g) was formed as a white crystal in the same "^""r/^" ^^"jP'l^^^^ 
2.17 g 01 2-pheivl-8-methoxyquinoline-4-ca*oxylic acid obtained in Reference Example 33 as a starting matenal. 

(Method 2) 

An anhydrous THF (50 ml) solution containing 4.0 g of methyl 2-pheny1-8-methoxyquinoOne-4-carbmcylate formed 
iron^X^ZZitnLe-^c^io acki in a usual manner was added to ^^^^-^J'^^^^^^^ 
guanidine h^rocWoride in the same manner as in [C] of Example 1 at room 

L« h»t.r<rfiu«ed for 3 hours and cooled to room temperature. The reaction mixture was then concerttrateo unaer 
Z^XT^ r icrw'Ser:ls added to the residue. The precip.ate formed ^^J^^^ ^^^^ 
with ethii ether, and dried to obtain 3.59 of the above-mentioned compound as a white crystal, mp. 232 235 c 
(decomp.) 

Example 36 

Synthesis of 9^hi.nvi-s.7<ii m f^"°"'"°''""-'^<''a'faQnvlquani<line 

The above-mentioned compound (0. 1 6 g) was formed in the same manner as in I^S^' m I C 

ny1-5.7-dime1hoxyquino»ine^-cartxjxylic acid obtained in Reference Example 34 as a starting matenal. m.p. 273.5 o 

(deoomp.) 



Example 37 

lis of 2-f2'- 



\-R 7-dimethQxvQUinone-4-ca[l3onviouanidine 



2-(2'.Methylpheny1)-5.7KJimethoxyquinoline-4-caitooxylic add (0.80 g) formed in Reference Ewle 35 sus- 
pendeJin 20 mFof b2«ene. and 1.76 g of thionyl chloride were added thereta The mucture was heat'^eflu^ for 3 
h^ T^e r a" ion mixture was cooled to room temperature, and '""^^^^"'^ SS^cSe 
was added to the residue, and the resulting mixture was concentrated, and then dissolvBd in 5 ml of DMF Qu^idine 
S^fr^n 0.71 iXtiidine hydrochloride was suspended in 1 0 ml of DMF in the same manner as in [C] of Exam- 



27 
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, ^ was added thereto dropwise at room temperaturlWI6 reaction mixture 

was stirred at room temperature for 1 hour, and then concentrated. Ice water was added to the residue, and the preap- 
itate was collected by filtration to obtain crystals. The crystals were further purified through silica-gel column chroma- 
tography (mixture of methanol and chloroform at a ratio of 1 :10) to form 0.29 g of the above-mentioned compound, m.p. 
262 - 262.5"C (decomp.) 

Example 38 

Synthesis of 2.ohenvl-6.7 -dim6thQxvQuinQline>4-carfaonvlauanidine 

The above-mentioned compound (1.70 g) was formed in the same manner as in Example 1 using 1 .60 g of 2-phe- 
nyl-6,7-dimethoxyquinoline-4-carboxytic acid obtained in Reference Example 36 as a starting material, m.p. 245'^C 
(deconp.) 



Example 39 

Synthesis of 2-f2'-methvlnhenvl)-6.7-dimethQxvoui noline^-cart3onvlauanidlne 

The above-mentioned conpound (1 .08 g) was formed as a white crystal in the same manner as in Example 1 using 
2.57 g of 2-(2'-methylphenyI)-6,7-dimethoxyquinoline-4-carboxylic acid obtained in Reference Example 37 as a starting 
material, m.p. 234 - 235'C 



Example 40 

Synthesis of 2H3h6nvl-6.8<limethox YquinQline-4-c^fbQnyiauanidine 

The above-mentioned compound (0.21 g) was formed in the same manner as in Example 1 using 0.80 g of 2-phe 
nyl-6,8-dimethoxyquinoline-4-cafboxylic acid obtained in Reference Example 38 as a starting material, m.p. 256*C 
(deconp.) 



Example 41 

Synthesis of 2-(2'-methvlphenvlV6.8- dimethoxvQuinQline>4-carbonvlQuanidine 

The above-mentioned compound (1.1 1 g) was formed in the same manner as in Example 1 using 1.29 g of 2-(2'- 
methylphenyi)-6.8-dimethoxyquinoline-4-carbQxylic acid obtained in Reference Example 39 as a starting material, m.p. 
227 - 229'C (decomp.) 

Exanrole 42 



Synthesis of 2>f2'-methvlPhenviV5.8'dimethQXvau inQline^carbonvlauanidine 

The above-mentioned compound (0.44 g) was formed in the same manner as in Example 1 using 0.49 g of 2-(2'- 
methylphenyi)-5,8-dimethaxyquinoline-4-carbQxylic acid obtained in Reference Example 40 as a starting material, m.p. 

241 

Example 43 

Synthesis of 2-f2*-methvlPhenyi)-7.8-dimethoxvQu inoline-4-carbonvlquanidine 

The above-mentioned compound (1.56 g) was formed as a yellow crystal In the same manner as In Example 1 
using 2.20 g of 2-(2'-methylphenyl)-7.8-dimethoxyquinoline-4-carbaxyllc add obtained in Reference Example 41 as a 
starting material. m.p. 238 - 239''C 
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Rvnthests of 2i ^hon Yl>B-metho vY^hvlowguinntinft-4>carhonYlquanidine 

The above-mentioned compound (1 .00 g) was form^ as a brown aysml in J^^^^^^^^ 
using 1 .30 g of 2.phenyl-8-methoxyethyloxyquinoline-4-carboxylic aad obtained in Reference Example 4Z as a sia g 

material, m.p. 218 - 220*C 
gxamole 45 



c^Yn*hflfiifi of 2-f 2'>methvtPt] 



The above^entioned compound (1.30 g) was formed as a brown crystal in the s^^^^ |XSe^ci"£S'4l 
using" 20 g of 2.{2'.methylphenyt).7.methoxymethyloxyquinoiine-4<arboxyl.c aad obtained m Reference Example 43 

IS as a starting material, m.p. 186 - ISO^C 
Example 46 



30 




2^2-.MethviDhenvl)-7-methoxymethyloxyquinoline.4.cafbonylguanidine (0.9 g) formed in Example « was heat- 
« ntL !??ri of In teoorooyl alcohol solution of hydrochloric add at approximately 60-C for 3.5 hours. The 

25 above-mentioned connpound as a brown crystal, m.p. 202 - 208''C 
Example 47 



♦hofiift p.nhenvl-8'nitrnnuinonn «^-4-carbQnvlQuanidine 

The above-mentioned compound (1.07 g) was formed in the same manner as in Example ^^^^^^^^^ ^^f^f-^ 
nyl-8^ilSoline-4^^^^ obtained in Reference Example 45 as a starting material. m.p. 236 - 236.5 C 

(decomp.) 



35 



Synthesis of 2<ihenvl-B-aminoQuln "iina-A-carfaonvlquanldine 

The alDOve-mentioned compound (0.23 g) was formed by hydrogenating 2^5henyl-8.nitroquinoline-4^nylgua- 
^ „Wi„?obSi:;iL.ple47Tsasta;tinga«terialundernormalpr^^^ 
199 - 200 .5'C (decomp.) 



45 



SO 



55 



Example 49 



inuanidine 



The above-mentioned compound (0.26 g) was formed in the same manner «s in J,^"^ 
nyl-8-acetytaminoquinoline-t<artx>xy«c add obtained in Reference Example 48 as a starting matenal. m.p. 246 

246.5*0 (decomp) 
Example 50 

.ttYp^hftsis of 2i^h»nYi->^me<h p n«..Hnrivteminnfniinoline-4-cartTonylqM9nldin6 

The above-mentioned compound (0.33 g) was formed In the same manner as in Example 1 uang 0.31 g ^^J-f^ 
r.yi.I!^£Z^yZlo^u6ime\^to^lio add obtained in Reference Example 50 as a starting matenal. m.p. 

255.5 - 256,0'C (decomp.) 
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gxamole 51 

>sis of 2-f2'-meth< 

The above^nentioned compound (0.93 g) was formed in the same manner as in Example 1 using 1 43 g aja*- 
methoxymethylaxyphenyl)quinoline^-cart)axylic acid obtained in Reference Example 51 as a starting material, m.p. 
219 - 220'C (decomp.) 



Synlhesis of g .(2'^iydmxvphBnvlkiuinoline^-ca 



Ijriinfl hydrochloride 



2.(2'-MethoxymethyloxyphenyOquinoline-4.carbonyiguanidine (0.51 g) formed in Example 51 was strred in 24 ml 
(5 M) «Df an isopropyl alcohol solution of hydrochloric acid at 70-C for 3 hours. The reaction mixtxire was cooled witii.ce^ 
and ttie precipitate was collected by f iltration, and dried to obtain 0.50 g of the above-mentioned compound, m.p. 270 C 
or higher 



Example 53 

20 Synthesis of 2-phenvlQuinol i nft>4-carbonvlnuanidine hvdroph>orid^ 

2-Phenylquinoiine-4^rbonylguanidine (1 .08 g) formed in Example 1 was suspended inIO ml of ethanol, and 6 ml 
f 1 N) of an ethanol solution of hydrochtoric add were added thereto dropwise at room temperature. Thirty mm u es later 
ethyl ether was added to the reaction solution, and the crystals were collected by filtration, and dned to obtain l . 1 2 g of 
25 the above-mentioned compound, m.p. 278 - 279*'C (decomp.) 

Example 54 



30 



3S 



2-(2Msopropylphenyl)quinoline-i-carbonylguanidine (1 .1 g) formed in Example 5 was suspended m 25 ml of etha- 
nol arid 7!5ml (1 M) of an ethanol solution of methanesdfonic acid were added thereto dropwise whde being cooled 
with ice. Ten minutes later, ethyl ether was added thereto, and the crystals precipitated were collected by filtration, and 
dried to obtain 1 .1 0 g of the above-mentioned compound as a white crystal. m.p. 146-1 54*'C 

The compounds formed in Examples 1 to 51 were converted into hydrochlorides in the same manner as in Example 
53 or into methanesulfonates in the same manner as in Example 54. 



40 



46 



so 
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The analytical data of the compos formed in Examples 1 to 52 are shown in Table 

Table 1 




10 



IS 



20 



25 



30 



35 



40 



45 



SO 



Example 
No . 



1 



6 



N M R 
(Solvent) ; 6 ppn 

(DMSO-d.) : 7. 48-7. 6 I (b. 3H). 7. 76(t. IH). 
a. 09 (d. IH). 8. 25-8. 33 (n. 3H). 8. 30 (s. IH). 
8. 64(d. IH) 



(DKSO-d-) : 2. 40(s. 3H),7. 37 (d. 2H), 7.53- 

7. 59(18. IH). 7. 72-7. 78(0. lH).8.06(d. IH). 

8. I7(d, 2H).8.26(s, iH),8.60(d. IH) 

(DMSO-d.); 2.38(s.3H).7.32(d, IH).7.45 
(I, IH). 7. 56 (t. IH). 7. 75(t. IH). 7, 99-8, 09 
(n. 3H). 8. 28(s. IH), 8, 63(d. iH) 



(DMSO-d.) : 2. 38 (s. 3H). 7. 36 (a. 3H).'7. 50 
(n. lH).7.62(t. lH).7.79(t. lH).7.90(s. 
IH). 8. 05(d. IH). 8. 74(d. IH) 



I R 

(KBr. cm' ') 

3377. 1593. 1524. 
1380. 1314. 771 



3378. 1585. 1530. 
1381. 1316. 819. 
798. 760 

3366. 1578. 1522. 
1457. 1376. 1314 



(DMSO-d.) : 1. 17(d.6H),3. 11-3. 24 (n. IH). 
7.31-7. 78(1. 6H). 7.83{s. lH).8,02(d. IH). 
8.30(s.4H).8.75(d. IH) 

(DMSO-d.) ; 2. 37 (s. 6H). 7. 16 (d. 2H). 7. 39 
(d. IH). 7. 60 (t. IH). 7. 76 (t. 1H).7. 84(s. 
IH) . 8. 04 (d. IH). 8. Z7(s. 4H). 8. 88(d. IH) 



3449. 1654. 1608. 
1523. 1457. 1374. 
1308. 769 

3449. 1654. L609. 
1523. 1375. 1306. 
1063, 811. 763 

3447,2975. 1649. 
1578. 1517. 1365. 
1303. 1091. 1050. 
897. 882. 810. 767 



55 
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10 



IS 



20 



25 



30 



35 



40 



45 



50 









7 


(DMSO-de) ; 2. 31 (s. 3H), 2. 36 (s. 3H). 7. 31 
(d. IH). 7. 55(t. I H), 7. 70-7. 76 (a. 1H).7.96 
-8. 07 (b. 2H). 8. 25 (s. IH). 8. 31 (s. 4H). 8. 60 
(d. IH) 


3376. 1584. 1541, 
1457. 1374, 758 


8 


(DMSO-d«) : 1. 95 (s. 6H). 2. 31(s. 3fl). 6. 98 
(s. 2H). 7. 48-7. 64 (b. 2H), 7. 76(t. IH), 
8. 02 (d. IH), 8. 26 (s. 4H), 8. 72 (d, IH) 


3422. 1637. 1578. 
1560. 1522, 1457 


9 


(DMSO-d«) ; I. 35 (s. 9H). 7. 57(d. 3H). 7. 74 
(t, IH). 8. 06 (d. IH), 8. 18(d. 2H). 8. 25 (s. 
IH), 8. 60-8. 63{ffl. IH) 


3447. 2963. 1610. 
1523. 1377. 1314. 
766 


1 0 


(DMSO-d«) ; 7. 65(t. IH). 7. 82 (m. 3H), 8. 16 
(d. IH). 8, 36(s. IH). 8. 57(a. 3H) 


3368. 1583. 1523. 
1437. 1384. 1341. 
1233. 1168. 1126. 
1073. 888. 800. 758 
698 


1 1 


(DMSO-da) ; 7. 70 (a. 4H). 7. 85 (a, 2H), 7. 92 
(d. 1H).8. 06(d. IH),8. 69(d. Ifl) 


3422. 1617. 1522. 
1375. 1316. 1174. 
1128. 771 


1 2 


(DKSO-ds); 6.96(br s. IH) . 7. 60(a. LH) . 
7. 76(d. 2H). 8. 08(d. IH). 8. 24(d. 2H). 8. 29 
(s. IH), 8. 61(d. 2H) 


3371. 1584, 1529. 
1399. 1378. 1312. 
1076. 1009. 759 




(DMSO-de) : 7. 38(t. 2H). 7, 58-7. 62(n, IH). 


3394. 1579. 1517. 



55 
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I 4 



I 5 



I 6 



1 7 

The 

2CH^S0^H 

salt was 
measured 
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7,74-7.80(0. lH).8.08(d. IH) . 8. 25 -8. 34 
(a. 3H). 8. 60(d. 1«) 

(DMSO-d.) ; 7. 12(t. IH). 7. 19 (d. IH). 7. 47 
(t. IH). 7. 57 (d. IH). 7. 75(11. 2H). 8. 05 (d. 
IH). 8. IZCs. IH). 8. 31 (s. 4H). 8. 65 (d. IH) 

(DHSO-d«): 3. 86(s,3H).7. l2(d.2H). 7.53- 
7.59(B. 1H).7. 72-7. 78 <n. lH).8.06{d. IB). 
8. 20(s. IH). 8. 22(d, 2H). 8. 55 (d. IH) 

(OMSO-d.): 3. 54(s. 3H).7. 12 (t. IH).7.20 
(d. IH), 7. 49(t. IH). 7. 59(t. IH). 7. 76(n. 
2H). 8- OSCd. IH). 8. 10(s. IH). 8. 63(d. IH) 




1 8 



1 9 



(DHSO-dO ; 2. 39 (s, 6H). 3. 7l(s. 6H). 6. 85 
(s. IH). 6. 88(s. IH).7. 51(t, IH). 7. 86(t. 
IH). 7. 88 (s, lH).7.97(t. IH).8. 18(d. IH). 
8. 30(d. IH) 



1382. 1315. 1234. 
841. 812. 760 

3445. 1602. 1525. 
1460. 1375. 1312. 
1247. 1025. 759 

3367. 1585. 1522. 
1380. 1180, 1027. 
833. 800. 759 

3855. 1602. 1524. 
1459. 1374. 1312. 
1247, 1025. 758 



(DHSO-d.) : 7. 58 (n. 3H). 7. 79 ( t. IH) . 8. 10 
(d, IH). 8. 31(s, 1H),8. 38(d. 2H). 8. 63(d. 



IH) 



(DHSO-de) ; 7.6l-7.64(m. IH). 7. 81-7. 90 
(i. 2H). 8. 13 (d. IH). 8, 31(s. 4H). 8. 34-8. 40 
(b, 2H).8. 63-8. 73 (a. 2H). 9. 07-9. 08 (a. IH) 



(OMSO-ds) : 6. 68-6. 71 (n. IH), 7. 14-7. 36 (a 



3380, 3108. 1722. 
1598. 1234. 1 112, 
1043. 785 



3381. 1585. 1522. 
1378. 1258 



3374. 1653. 1526. 
1349. 809. 696 



3378. 1583. 1380 



55 
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2 0 


. 2H). 7. 51-7. 58 (a. 2H). 7. 71-7. 76 (in. I H). 
8. 03(d. IH). 8. 18(s. IH). 8. 31(s. 4H). 8. 6 3 


882 


5 


• 


(d. IH) 








(DMSO-d«) : 2. 30 (s, 3H), 7. 52 (a. 6H). 7. 65 


3855. 3056. 1671. 


10 


2 1 


(a. IH). 7. 90(o. 2H) 

• 


1560. 1396. 1334. 
767 


IS 




(DMSO-d«) : 3. 32(s. 3H). 7. 51(iB, 4H). 7. 9 9 


3369, 1654. 1541. 




2 2 


(d, IH). 8. 25(0. 3H). 8. 39(s, IB) 


1508. 1457, 1378. 
1318 


20 












(DMSO-d«) : 7. 43-7. 61 (d, 4H). 7. 90(s. IH). 


3376. 1655. 1592. 


2S 


2 3 


8. 19-8. 23(fli. 3H). 8. 50(d. IH) 


tPAi <JC^ tO^C 

1524. 1457, 1375. 
1316. 1069, 886. 
826. 769. 701. 669 


30 




(DMSO-d«) : 2. 83 (s. 3H). 7. 57 (b. 5H). 8. 27 


3451, 3365, 1656. 




2 4 


(o. 3H). 8. 39(d. IH) 


1587. 1559, 1523, 


35 






1373. 1317, 763 






(DMSO-d«) ; 1. 32 (d. 6H). 3. 12(n. IH), 7. 56 


3455, 3326, 2962, 


40 




(a. 3H). 7. 72 (a, IH) . 8. 0 1 (d, IH) . 8. 25 (a. 


1653. 1602. 1518. 


45 


2 5 


2H). 8, 27(s. IH). 8. 45(a. IH) 


1372, 1315. 769, 
705 






(DKSO-dO ; 7, 58 (n, 3H) , 7. 7 1 (a. IH). 8. 17 


3381, 1577. 1552. 




2 6 

* 


(m. IH). 8. 26 (d. 2H). 8. 48 (s. IH). 8. 59 (o. 


1363, 1318. 1236. 


SO 




IH) 


835. 703 



55 
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10 



IS 



20 



2S 



30 



35 



40 



46 



2 7 


(DHSO-da); 7. 57(iB. 2H). 7. 90(d. IH). 8. 03 
(a. IH). 8. 22 (s. I H ) . 8. 25 2H ) . 8. 35 (s. 
IH). 9. Oa(n. IH) 


3375. 1595. 1541. 
1457.1390.1317 


2 8 


(DMSO-d-): 7. 53-7. 76 (in. 6H). 7. 92(s. IB). 
8. 06(d. IH). a. 30(s. 4H). 8. 30-8. 36 (a. IH) 


3448. 1654, 1596. 
1522. 1457. 1362. 
1311. 1197. 1071. 
777.698 


2 9 


(DHSO-d«) :7. 50-7. 62 ( a. 3H) . 7. 76-7. 80 (a. 
IH). 8. 12(d. IH). 8. 25(d. 2H). 8. 43(s. IH). 

8. 80(s. IH) 


3378. 1590. 1530. 
1492.1453.1397. 
1378.1317.1065. 
887.826.758.702 


3 0 


(DMSO-d.) :7. 52-7. 63(n. 4H). 8. 12(s. IH). 
8, 24-8. 31 (a. 2H) . 8. 31 (s. 4H) . 8. 36 Cs. 4H). 
8. 75 (d. IH) 


3376.1600.1523. 
1374.1316.1083. 
908.829,767 


3 1 


(DHSO-d.) : 7. 56 (a. 4H). 7. 95 (d. IH). 8. 35 
(a. 3H). 8. 58(d. IH) 


3453. 1599. 1521. 
1374. 1314. 1063. 
824.750.699 


3 2 


(DMSO-d«): 2. 83(s. 3a). 7. 59(a. 2H). 7. 65 
(a. IH). 8. 21(s. IH). 8. 29 (a. 2H). 8. 37 (s. 
IH). 8. 53(a. IH) 


3386. 1579. 1522. 
1452. 1375. 1320. 
884, 767. 706 



so 



3 3 



(DMSO-d.) :3. 91 (s. 3H). 7. 40-7. 58 (a. 4H). 3322. 1655, 1624. 
8. OlCd. IH).8. 19-8. 27(a.3H). 8. 35 (s, IH). 1578. 1523. 1355. 



ss 
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SO 





8. 3Q(s. 4H} 


1314. 1229. 831 


1 3 4 


(DHSO-d«) : 3. 96 (s. 3H). 7. 27 (d. IH). 7. 58 
(B. 4H). 8. 14(s. IH). 8. 23 (d. 2H). 8. 53 (d. 
IH) 


3370. 1619. l9lo. 
1376. 1315 


3 5 


(DMSO-d.) : 4. 02 (s. 3H) . 7. 19 (d. IH ) . 7. 44- 
7. 58 (n. 4H). 8. 09 (d. IH). 8. 23-8. 30 (a. 3H). 
8. 37(s. 4H) 


3380. 1662. IdOo. 
1526. 1364. 1316. 
1262. 754 


3 6 


(DHSO-ds) : 3. 81 (s. 3H). 3. 93 (s. 3H). 6. 60 
<s. IH). 7. 06 (s. IH). 7. 4 Ha, 3H). 7. 52 (s. 
IH). 8. 22(d. 2H) . 


3373. 1620. 1599. 

1C10 lOTI 11!^ 

1518, iJTl. iJi4, 

1254. 1209. 1 167. 
1141 


3 7 


(DMSO-d«); 2. 35(s. 3H). 3. 8l(s. 3H). 3. 90 
(s, 3H). 6. 63 (d. IH) 7. 00 (d» IH). 7. 04 (s. 
IH), 7. 33(m. 4H) 


3448. 1619, 1519, 
1457, 1367. 1308, 
1252. 1209. 1143 


3 8 


(DHSO-dn) : 3- 98(s. 3H). 4. 04(s. 3H). 7. 46 
-7. 57(B. 4H). 8. 19-8. 28(a. 4H) 


3855. 1637. 1508. 
1375. 1250 


3 9 


(DMSO-d.); 2. 37(s, 3H). 3. 92(s. 3H). 3. 94 
(s. 3H). 7. 27-7. 46(1. 5H). 7. 85 (s, IH). 8. 36 
(s. IH) 


3442. lo94* IbUo. 
1357. 1249. 1162. 
1043. 858. 764 


4 0 


(DHSO-de) : 3. 93 (s, 3H). 3. 99 (s. 3H). 6. 85 
(d. IH).7. 45-7.59(3B. H),7.72(d. 1H).8. 18 

-8. 23(B. 2H). 8. 28(s. IH) 


n M c n t e i o ICQ? 

3450. 1619. 196^, 
1363, 1324. 1217, 
1155. 768 



55 
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(DMSO-d.) : 2. 35 (s. 3H). 3. 88(s. 3H). 3. 94 
(s. 3H). 6. 83 (d. IH). 7. 28-7. 44 (n. 4H).7.80 
(d. IH). 7. 91 (s. IH) 



CDMSO-d.) ; 2. 35 (s, 3H ) . 3. 79 (s. 3H) . 3. 90 
(s,3H).6.92(d. IH).7. 1 1 (d. IH) . 7. 25 (s. 
IH). 7. 37(111. 4H), 8. 37<s. 4H) 



(DMSO-d.) ; .2, 4 Us. 3H). 3. 94(s. 3H). 3. 98 
(s. 3H). 7. 34-7. 36(0. 3H). 7. 48-7, 54(ffl. 2H) 
7. 73(s. IH). 8. 45(d. IH) 



(OMSO-d.) ; 3. 41(s. 3H).3.75(t. 2H). 4. 26 
(t,2H). 7. I3(d. IH). 7. 29-7.54 (B.4H).7.98 
Cd. IH). 8, 01-8. 27(B. 3H) 



3422. 1619. 1523. 
1457. 1374. 1216. 
1 155. 755 



3444. 16 1 4. 1526. 
1 470. 1367. 131 1. 
1261. 1105. 761 



(DMSO-d«) ; 2. 37 (s. 3H). 3. 44 (s. 3H). 5. 38 
(s. 2H). 7. 30-7. 63(tt. 6H).7.76(s. IH). 8. 31 
(s. 4H). 8. 7Q(d. IH) 



(DMSO-d.) : 2. 38(s. 3H). 7. 18-7. 50(t. 6H). 
7.67(s, lH).8.53(d. IH) 



3446. 1653. 1605. 
15 13. 1459. 1355. 
1306. 1268. I 105. 



740 



3448. 1655. 1606. 
1534. 1458. 1372. 
1318. 1262. 1100. 
824. 756. 703 



3424. 1594. 1515. 
1377, 1311. 1149. 
1081. 1067. 992, 
832. 770. 750. 661 

3383. 2975. 1622. 
1522. 1457. 1387. 
1231. 1090. 882. 
746 



55 
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4 7 


vDHoU'dtJ . r. bills, on;, r. rbvl. IH;, tt. 60 
(a. 3H). 8. 53(s. IH). 8. 97(d. IH) 


?1QA tR71 l^ftQ 

1527, 1355. 1314. 
765 


4 8 


(D2O) : 6. 88Cd, 1H).7. 27 (t, IH). 7. 5b(n. 
3H). 7. 63(d. IH). 8. I7(s. IH). 8. 3l(d. 2H) 


Q*IC7 lAIC 1^99 
aoDf, LolD, ioc6i 

1466. 1376. 1323. 
766 


4 9 


(DHSO-da) ; 3. 34Cs, 3H;. 7. Dovm. 7. 7o 
(d. IH). 8. 36(m. 3H). 9. 50(s. IH) 


QvifiQ IRflK 

04Ua. iOUO. lJuu. 

1528, 1465. 1376. 
1319. 1150 


5 0 


(DnSO-dfl) . c. J4VS. on). /. bUCQ. 4n). o. 6 6 
(d. IH). 8. 3 2(s. IH), 8. 40 (m. 2H). 8. 59 (d. 
IH) 


uu4U. iu/U, iuOO, 

1531. 1374. 1324. 
765. 693 


5 1 


(DMSO-da) : 3. 34(s, 3H), 5. 27(s. 2H). 7. 18 
(t. IH). 7. 29(d. lH),7.45(t. 1H).7. 60Ct. 
IH). 7. 73-7. 81(ffl. 2H). 8. 08 (d. 1 H) , 8. 20 (s. 
IH), 8. 70(d. IH) 


3449, 1603. 1 524. 
764 


The HCl 
salt was 
measured. 


fnw^fi-ri.^- 7 01-7 OQ^B 2H) 7 44-7 50(a 
, IH), T. 77-7. 82(0. IH). 7. 93-7. 99(n, IH). 
8. 21-8. 33(1. 3H). 8. 74(s. IH) 


3375 2854. 1717, 
1607, 1571. 1508. 
1237. 768 



Preparation Example 1 

Oral agent coritainina 2Hahenvt-8-m6th03n /nuinQnrie>4-cartx3nvlauanicnne f Example 35) methanesulfonafe 9S an ^divg 
in gredient 

Ninety grams of the conpound of the present invention were mixed with 40 g off lactose. The mixture was sieved 
through a No. 60 screen, and was wet-granulated with an alcohol solution containing 15 g off polyvinyl pyrrolidone. 
Then, 30 g of oxn starch were added thereto, and these were mixed until unHorm particles were formed. TTie mixture 
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was passed through a No. 1 0 saeen"Tlaced on a tray, and dried in an oven of 60«C for 1 2 1W The part- 
des were sie^red through a No. 16 screen, and mixed with 3 g of magnesium stearate. '^r!^^^^^^';^^^ 
lets 7 mm in diameter by means of a tablet making machine through compiBssion. The tablets were treated wrth 
varnish and talc was spread. Then, moisture absorption was prevented, and an undercoat layer was coated around the 
cores. Varnish coating was conducted for internal use. In order to make the tablets completely smooth, an undercoat 
layer and a smooth coating were further applied thereta The thus-coated tablets were dried, and then polished to form 
uniform glossy tablets. 



10 



Preparation Example 2 



Ill-Ill 



t ^ylphenylV5.7.dimQthoxvquinQlin&-4-c a rfaQnvl9uanidin9 (Example 371 methaneSUl- 



Qml t\^9'^ coniaininQ 2-f2' 
f^nate as an activ e ingredient 

A tablet was prepared trom 80 g of the compound of the present invention. 40 g of lactose, 13 g of polyvinyl pyn-o- 
15 lidone. 30 g of corn starch and 3 g of magnesium stearate in the same manner as in Preparation Example 1 . 

Pfftparation Example 3 

inlection containinn 9-fp',methvlDhPnvn.5.8>dime t hnwguinoline-4^,artx)nvlquanidinR (Example 42) methanesuHonate 
20 as an active ingredient 

The compound (0 5 g) of the present invention was taken up. and dissolved in 10 ml of a 0.9 % physiological saline 
solution. The mixture was sterilized through filtration, and poured into a 10-milliliter ampoule to form an injection. 



25 Preparation Example 4 



iuinQline-4-carbQnvlauanidine ^Example 36^ hydrochloride as an active 



30 



35 



40 



45 



50 



55 



An injection was prepared from 0.3 g of the compound of the present invention and 10 ml of a 0.9 % physiological 
saline solution in the same manner as in Preparation Example 3. 

Test Example 1 : NHE inhibitory activity 

The NHE inhibitory activity was measured by the following method using a pH in cells as an index. 

[Method of measuring a pH in cells] 

A rat mesenteric artery was isolated, and was loaded with a pH-sensitive dye BCECF. Subsequently, the tissue 
segments were mounted in a bath of an intracellular ion concentration measurement device (CAF-1 10. nrianutectured 
by Japan Spectral Co.. Ltd.). The pH in cells was measured in tenns of a ratio of fluorescent intensfties through 2-wave. 
length excitation of 495 nm (pH-sensitive wavelength)/450 nm (pH-non-sensitive wavelength). 

[Measurement of the NHE activity] 

A pH in cells was shifted into an acid side through pretreatment with 20 mM ammonium chloride to activate NHE. 
At this time, when Na* ions were absent in an external solution, the intracellular acidosis was maintained. When Na 
ions were present in an external solution, the pH in cells was recovered to a control value. This recovery of the pH in 
cells was ascribable to the activation of NHE. The NHE inhibitory activity of the medication was examined depending 
on whether or not this recovery was suppressed. The percent NHE inhibition was calculated from a change in pH (A 
pH) measured by the above-mentioned method using the fbdowing formula. 

... . M A pH (in the presence of a medication) , -qq 

Percent NHE inhibition (%) « {1 - ^ pH Cm the^sence of a medication) ' 

This test was conducted by the method of C. D. Foster et al. [Am. J. Physiol..2fi2. 31. H1651 - H1655 (1992)]. 
For comparison, the test was conducted wrth respect to guanidinocarbonyfisoquinoline derivatives described in JP A 6- 
21 1 799 (Family: EP590455 ). The results of the measurements are shown in Table 2. 
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Table 2: Inhibitory effect on NHE activity 




Example No.: Test Compound 



Percent 
NHE 

inhibition 

(%) 



Cone. (iiM) 
0.1 1 



2-(2'-methylphenyl )-4-ffuadininocarbonyl-l(2H) 
isoquinoline hydrochloride (control compound) 



1 : 2-phenylquinol ine-4-carbonylguanidine 
hydrochl oride 

2 : 2- ( 4 * -me thy 1 pheny 1 ) qui no 1 i ne-4- 

carbonylffuanidine hydrochloride 

3 : 2-(3 '-methylphenyl )quinol ine-4- 

carbonylguanidine hydrochloride 
4 : 2-(2 '-methyl phenyl )quinol ine-4- 
carbonylguanidine hydrochloride 
5 : 2- (2 '-isopropylphenyl )quinol ine-4- 
carbonylguanidine methanesuLf onate 
6: 2-(2' ,4*-dimethylphenyl )quinoline-4- 

carbonylguanidine me thanesulf onate 
7: 2-(3 ' .4'-diraethylphenyl )quinoline-4- 

carbonylguanidine methanesulf onate 
8: 2-(2\4* , 6 '-trimethylphenyl)quinoline-4- 

carbonylguanidine methanesulf onate 
11 : 2-(2 '-trif luoromethylphenyl )quinol ine-4- 

carbonylguanidine methanesulf onate 
13: 2- ( 4 ' -f 1 uo r opheny 1 ) qui no 1 i ne- 4- 
carbonylguanidine hydrochloride 
14: 2-(2'-chloropheny 1 )quinol ine-4- 

carbonylguanidine methanesulf onate 
19 : 2- ( 3 ' -ni tropheny 1 ) quino 1 ine-4- 

carbonylguanidine hydrochloride 
20: 2-(3'-aminophenyl ) quino 1 ine-4- 

carbonylguanidine hydrochloride 
21 : 2-phenyl-3-methylquino 1 ine-4- 

carbonylguanidine methanesulf onate 
22: 2-phenyl-6-methylquinoline-4- 

carbonylguanidine methanesulf onate 



5.2 52.8 
10-6 41.4 
21 .2 59.8 

49.2 65.6 

29.3 42.3 

36.4 55.3 

33.1 38.8 

23.7 36.3 

22.7 46.1 
14.4 39.8 

28.8 34.3 
22.3 35.6 

36.2 42.2 
1.5 45.0 

28.9 57.9 
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Table 2: 



Inhibitory effect on NHE activity (continued) 



40 



23 
24 
28 

29 

31: 
32 : 

34 



35 



36 
37 

39 
40 

42 
43 
44 



Example No.: Test Compound 



2-phenyl-7-methylquinol ine-4- 
carbonylguanidine methanesulf onate 
2-phenyl-8-methylquinoline-4- 
carbonyl&uanidine methanesulf onate 
2-phenyl-5-chloroquinol ine-4- 
carbonylffuanidine methanesulf onate 
2-phenyl-6-chloroquinoline-4- 
carbonylguanidine methanesulf onate 

2-phenyl-8-chloroquinoline-4- 
carbonylguanidine me thanesulf onate 
2-phenyl-6-chloro-8-methylquinoline-4- 

carbonylguanidine hydrochloride 

2-phenyl-7-methoxyquinoline-4- 

carbonyUuanidine methanesulf onate 

2-phenyl-8-methoxyquinoiine-4- 

carbonylguanidine methanesulf onate 

2-pheny 1 - 5 , 7-d ime thoxyqu ino 1 1 ne-4- 

carbonylguanidine hydrochloride 

2^ (i'^Lf hy iphenyl )-5 . 7-;dimetho^^^^ 

4-carbonylguanLdine methanesulf onate 

2-( 2 ' -methy Ipheny 1 )-6 , 7-dimethoxyquinol ine- 

4-carbonylguanidine methanesulf onate 

2-phenyl-'6,8-dimethoxyquinoline-4- 

c arb ony 1 guan i d 1 ne me thanesul i onate 
2-{2'-methylphenyl)-5,8-dimethoxyquinoline' 

4-carbonylguanidine methanesulf onate 
2^" -Splpheny 1 )-7 . 8-dimethoxyq 
4-carbonylguanidine methanesulf onate 
2-phenyl-8-methoxyethyloxyquinoline-i*'- 
carbony 1 guani d i ne me thanesul f onate 



Percent 
NHE 

inhibition 

(%) 



Cone . (pM) 
0.1 1 



2. 


8 


i^9.8 


8. 


.1 


50.0 


33. 


7 


63.3 


0 




38.6 


12. 


0 


57.0 


28 


.6 


35.7 


29 . 


. 8 


o3 . 0 


47 


.4 


63.6 


53 


.2 


69.9 


70 


.8 


84.2 


3 


.4 


^1.5 


18 


.3 


31.0 


72 


.7 


89.1 


28 


.0 


37.6 


28 


.4 


62.9 



45 



SO 



SS 
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Table 2: Inhibitory effect on NHE activity (continued) 



Example No.: Test Compound 


Percent 
^^HE 

inhibition 
(%) 


Cone . (iiM) 
0.1 1 


45 : 2-(2 * -methyl phenyl )-7-methoxymethyloxyquino- 

line car bony Iguanidine me thane sulfonate 
46 : 2-(2 '-methylphenyl )-7-hydroxyquinol ine-4- 

carbonylguanidine methanesulf onate 
48 : 2-phenyi-8-aminoquinol ine-4- 

carbonylguanidine methanesulf onate 
49 : 2-phenyl-8-acetylaminoquinol ine-4- 

carbonylguanidine methanesulf onate 
50 : 2-phenyl-8-methanesulf onylaminoquinol ine-4- 

carbonylguanidine methanesulf onate 


35.0 46.5 
39 • 3 48.8 

30.6 41.7 
20.8 51.2 

46.2 66.2 



10 



IS 



20 



2S 

Test Example 2 : Effect on ischemic arrhythmia in the rat 

A rat was anesthetized with pentobarbital, and the left chest was opened under artificial respiration. Then, the left 
30 coronary artery was ligated for 30 minutes. 

The effect of the test compound on ischemic arrhythmia was examined. The test agent was administered intravenously 
p.v.) five minutes before the ligation. The arrhythmias were evaluated according to the guidelines of the Lambeth con- 
ventions [Cardiovasc. Res.. 22. 447 - 455 (1988)]. The test compounds, the number of exanples and the number of rats 
in which the arrhythmia occurred are shown in Table 3. 



Tables 



Effect on ischemic arrhythmia (i.v.) 


Example No.: Test Compound 


Number 
of exam- 
ples 


Incidence of 
arrhythmia 






VT 


VF 


physiological saline (control) 


11 


5/5 


4/5 


36: 


2-phenyl-5,7-dimethoxyquinoline-4-cart>onyl- 
guanidine hydrochloride (1 mg/kg) 


4 


2/4 


0/4 


37: 


2-(2'-methylphenyi)-5,7-dimethoxyquinoIine-4- 
caitx)nylguanidine methanesulfonate (1 mg/kg) 


5 


3/5 


0/5 


42: 


2-(2-methylphenyl)-5,8-dimethoxyquinofine-4- 
carbonylguanidine methanesulfonate (1 mg/kg) 


4 


2/4 


0/4 


VT: ventricular tachycardia 
VF: ventricular f torillation 
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Test Example 3 : Toxicity test 

The test compound was administered to a ddy-strain male mouse, and the toxicity was 
pound was adnJstered intravenously (i-v) in a dose of 100 mg/kg, and the tox>c.ty ^^f^ "^3^ 

of mice after 24 hours of the administration (number of specimens: one group consisting of 3 mice). The results are 

shown in Table 4. 



Table 4 



Result of toxicity test 


Example No.: Test Compound 


Mortality (%} 
100 mg/kg 0*v.) 


42: 


2-(2*-methylphenyD-5,8-dimethoxyquinorme- 
4-carbonylguanidine methanesulfonate 


0 



20 Effects of th e invention 

As mentioned above, the compounds of the present invention have a strong inhibitory effect on ^"^^^^^J^^^ 
these compounds are quite useful as an agent for preventing or treating diseases caused by enhanced NHE aclivily. 
such as hypertension, arrhythmia, myocardial infarction, angina pectoris, arteriosderosis. ^»^^*™P^'^^^ 
2S cers. fibrosis, cardiac hypertrophy or prostatic hypertrophy. Further, these compounds are useful ^^^^^J^^^^ 
protective solution of intemal organs cut from the body for transplantation or internal organs transplanted and as a diag- 
nostic agent for diseases in which NHE activity is enhanced. 



30 
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Claims 

1 , A quinoline-4-carbonylguan'idine derivative represented by formula (1 ) 




(1) 



45 



SO 



55 



vvherein 

r2 r3 and are the same or different and each represents a hydrogen atom, an alkyi group having 
from 1 to 6 ca'rbon atoms, a halogen atom, a nitro group, an amino group, a hydroxyl group, an ^^^^.^''^^ 
ing from 1 to 6 caibon atoms, an alkyloxy group having from 1 to 6 carbon atoms and containing a terminal alkyloxy 
group having from 1 to 6 carbon atoms, an alkylsulfonylamino group having from 1 to 6 carbon atoms, or an 

alkanoylamino group having from 2 to 6 carbon atoms. u«^„„ 
X2 X3 X* and X^ are the same or different and each represents a hydrogen atom, an alkyI group having 

from 1 to 6 carbon atoms, a halogen atom, a nitro group, an amino group, a hydroxy! group, a trifluoromethylgroup. 
an alkyloxy group having from 1 to 6 carbon atoms, an alkyloxy groi^i having from 1 to 6 carbon atoms and con- 
taining a terminal alkyloxy group having from 1 to 6 carbon atoms, or 
a trif luoromethoxy group, and 
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Y represents a hydrogen atom, or an alkyt group having from 1 to 6 carbon atoms, 
or a pharmaceuticaJly acceptable salt thereof. 




2. The quinoline-4-carlx5nylguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in 
5 claim 1 , wherein one or two of R^ R^. and represent an alkyioxy group having from 1 to 6 carbon atoms. 

3. The quinoline-4-carbony1guanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in 
claim 1 , wherein represents a methyl group. 

10 4. The quinolin&4-cartxxiylguanidine derivative or the pharmaceutically acceptable ssdt thereof as mentioned in 
claim 2, wherein represents a methyl group. 

5. A process for producing the quinoline-4-carbonylguanidine derivative of claim 1 . 2. 3 or 4. which comprises reacting 
a quinoline-4-carboxylic acid derivative represented by formula (2) 



IS 



20 



25 




(2) 



wherein 

20 L represents a hydroxy! group, or a leaving group that can easily be substituted by means of a nucleophilic 

reagent, and 

R\ R^. R* X\ Y?, X^. X^ X^ and Y are as defined in formula (1) 
with guanidine. 

35 6. A pharmaceutical composition containing as an active ingredient the quinoline-4-carbony)guanidine derivative or 
the pharmaceutically acceptable salt thereof as mentioned in claim 1, 2. 3 or 4. 

7. A Na*/H^ exchanger inhibitor containing as an active ingredient the quinoiine-4-cart)onylguanidine derivative or the 
pharmaceutically acceptable salt thereof as mentioned in claim 1 , 2, 3 or 4. 

40 

8. An agent for treating or preventing hypertension, said agent containing as an active ingredient the quinoiine-4-car- 
bonylguanidine derivative or the pharmaceutically acceptable salt ttiereof as mentioned in claim 1 . 2, 3 or 4. 

9. An agent for treating or preventing arrhythmia, said agent containing as an active ingredient the quinoline-4-carbo- 
^ nylguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in claim 1 , 2. 3 or 4. 

10. An agent for treating or preventing angina pectoris, reperfusion arrhythmia and myocardial infarction caused by 
ischemia, ischemic antiythmia. organ disorders caused by ischemia and reperfusion, cerebral ischemic disorders, 
cerebral apoplexy and ischemic diseases of limbs and peripheral organs, said agent containing as an active ingre- 

50 dient the quinoIlne-4-cartx)nylguanidine derivative or the pharmaceutically acceptable salt thereof as mentioned in 
claim 1. 2. 3 or 4. 

11 . An agent for treating or preventing diseases caused by cell proliferation or hypertrophy, said agent containing as an 
active ingredient the quinoIine-4-cartx>nylguanidine derivative or the pharmaceutically acceptable salt thereof as 

55 mentioned in claim 1 . 2, 3 or 4. 

12. An agent for treating or preventing organ disorders caused by ischemia in surgical operation or ti'ansplantation of 
internal organs, said agent containing as an active ingredient the quinoline-4-carbonylguanidine derivative or the 
pharmaceutically acceptable salt thereof as mentioned in claim 1 . 2. 3 or 4. 
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1 3. An agent for treating or preventing diseases caused by infiltration of leukocytes, said ag^Wontaining as an active 
ingredient the quinoline-4-cart»nytguanidine derivative or the pharmaceutically acceptable salt thereof as men- 
tioned in daim 1 . 2, 3 or 4. 

5 14. A protective solution of internal organs cut from the body for transplantation or Internal organs transplanted, said 
protective solution containing as an active ingrecfiertt the qulnoline-4-carbonylguanidine derivative or the pharma- 
ceutically acceptable salt thereof as mentioned in claim 1, 2, 3 or 4. 

1 5. An agent for diagnosis of hypertension, cfiseases caused by cell growth aixJ diabetes through inhibition of a Na*/H* 
10 exchanger, said agent containing as an active ingredient the quinoline-4-carbonylguanidine derivative or the phar- 
maceutically acceptable salt thereof as mentioned in claim 1 , 2. 3 or 4. 
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